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PREFACE 


The analjses bj Sir Hiunpluy Davy and Chevreul. the 
eipetimants made by Wicgmann mid the researches 
by Donner, were believed to have settled finally the 
question of the nature of thfl %>mpeian frescoes 

But these eoncluaioiis have recently been most 
• ably attacked by Horr Bei^^er in his work, Die. 
ifnUe/:hna cfe, AUrrtkui,^ (CaUwof, Miinehen. 
1904). and the whole question has thus been re- 
opened. 

Moreover, tho full signJficanco of the technique 
revealed by the wax pictures frem Ilawaia and of 
Flmdeni PetnVs observatiauB on painting with wax 
in Egypt, does not scorn to have been realised. 

1 therefore resolved to look into the whole 
question afiresh, confining myself as innch as possible 
to the actual statements made by Pliny and 
Titruvins, and testing their accuracy by new ex¬ 
periments. The following book is tho outcome of 
this inquiry. I have, I believe, brought strong 
evidence to show that the older view of the nature 
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of the Pompeian fin&aooea wiu? correctp and conolusive 
BTidence that tho itigenioug but much, criticised 
theories of Herr Beider have no foundation in fact. 
I have alsOp I belieTe^ thrown fresh light on the 
method of paiiiting with wa^ on panel, the nature 
of ydvti>tTi<Sf and the Greek method of painting on 
marble surfacea 

fn conelusionj 1 wish to thank Mls^i R, F. Forbes 
for her valuable assistance m tranalatiug difficult 
pimsagc-^ and Professor Baldwin Brown, Professor 
Harrlie, the Rev. G, C. Richards, Fellow of Oriel, 
and Dr. Dogcring of Berlin (who is now engaged 
on a Gorman translntioD of VitruTiua), for help and 
advice in many ways. 

1 am also much indebted to Mr* A. H TboinBon 
and Mr. U. Bums, A*R.SJV.. for their experiments 
in wax paintings 

A. P. Lafeie. 

Hai^Lirr-WArT Cqlleqs, 

EnDnnniGH, ISIO. 

aVo/r.- — Since this book was completed Jlr. Noel 
Heaton has shown (JtturTi. Soc\ Arts^ Jan. 7, 

IDIO) that the frescoes at Kno»so& are examples of 
Buon Fresco, that thore are no signs of joins, and 
that the pigments are bedded in. 


SO^TE COMMENTS ON TEE STATKirENTS 
MADE BY PLINY AND TTTRUYICS ABOUT 
WALL AND PAJN'EL PAINTlNa 


If we iiiTe3ti^i^0 the technical of past agits 

wa find that changes were Tcry slowly introduced, 
and that u metliod of attaining the desired result, 
having been brought to perfection, remained imalterad 
from generation to generatioiL This conservJitivG 
habit is peculiarly to be found assoobtod with the 
artistic crafts, which even to^ay, in spite of the 
discoveriQs of chemisLa and the introductiou of 
iDOChineTy, have undergone littlo modificatioiL 
The history of painting, with which we are here 
especially concerned, illnstiiitea this hiLhit very 
clearly. Although the properties of diydug oUa were 
known in the sixth century^ and tha use of such 
oils in painting was described by Theophilus in the 
Schedula Artium, in the twelfth century, 

yet it is only in the Bfteonth century tha t oil begins 
to replace eggi as the almost universal mediunu* 

1 T\m stalftmant proUiyy reiini™ mmiiecatiab eb fv «jirinrthi:jrD 
coantrlea ure^ coB«med, Judging bj tte rswfda (hf Eljf Cathtulrml 
ud 5t. ChofwL 
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Tho reasons for tliis conseiratlTO habit are easily 
imdorstood. Tn the first place^ the mEisteiy of ufi 
artistic cri^ft is only slowly and laboriously atlJiined^ 
and the pupil, having by years of practice gained 
fiicili ty of expression by moans of the toehniqtio taught 
hiTii by ilia master^ Imds the new technlqiio inexpressn 
sivc and nonplaatie. In the second pkoop each tech¬ 
nique lead a to a parlieular form of artistic expreasiou^ 
and the artist having at last attained perfection in 
this expression desires no fiixtbar change. Centuries 
Ei:tay therefore pass before a man arises of sufficient 
originality to aim at new modes of expres^fionp and 
to try to obtain tJiese by mastering a new 
technique. 

Even when the artist has at last acoapted tho new 
medium as preferable to the old, he uses it at first 
to unitale Lhe old efiects, and generations may pass 
before the full possibilities of the new medium are 
realised. The truth of this statement is so dearly 
revealed by a study of the pictures palDteJ m oil 
from the fifteenth century onwards that it requires 
no further demonstration. 

We are therefore quite justified^ in an inquiry of 
this nature^in supplGmenling the information supplied 
by Pliny and Vitmdus by information gathered from 
older writers and older works of art. 

Nor need wo eonfine the source of such additiona] 
information to the noighhourhood of Romoj as w^e 
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may safely asstime that mdh t^^dmical knowledge 
aa was paasessed by the eiviliisatlons which had grown 
up round the Mediterranean basin would bo con¬ 
centrated in Kome at the Hute of the empire. 

Our inquiry may also be Itjgitimately aiss^i^ted by 
the examination of works of art produced at a time 
somewhat later than that of Pliny, in ^ far as we 
linj on exflnilnation that they assist us in elucidating 
the dGseriptious of technical processes given by him. 

For WG cannot expect to rind again in the history 
of art II aeries of wall paintings buried in the volcanic 
ashes of the eruption which killed the author who 
U one of our principal sources of informationp and 
thus signedi^ sealed, and dated, forming the appro¬ 
priate iUustrution to theauthoFa own works. 

We may al^o rind in later writers information 
which will aasiat hk in the interpretation of passages 
contained In the author under eousideration^ and, m 
the moditied practices of the art in later times, 
mdications of the methods of an earlier technique* 

But the cousideraLbn of the extent to which we 
aro justified in using information from lamr sources 
to onnhle us to understand completely the lechniquo 
used at the period wc are inquiring intOj leadB us to 
lay down the rule by which such au investigation 
must be govGrued. 

The rule is tins. The information supplied by the 
writers of the period under consideration muat be 
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regard ed ^ In eFisence complote, until it is dcjitly 
demonstrat-ed by exhaiiEtivo C 3 :pernn 6 nta that isome 
essontiiil inFormation has not been supplied by them* 
The neceaaity for thus limiting and defining onr 
inquiry has been so little recognised by many wTitera 
that it requires some further explanxitiotu 
Let ns tahe a parLieular example, 
lu order to understand the techuical processes 
used bv painters in the time of it is of the 

ntincvst Importance to know whether they were fptub 
liar with the properties of the '^drying' oils which 
aro ami by painters to-day. 

On examinuig the writings of Pliny wo find that 
he describes tho preparation of nut oih which is 
one of the UlTjiMg' oils, but niakes no mention of 
its property of oxidiEing into a Lranspareiit elastie 
Bolidp ur of its u&e in paintiDg. 

In the earlier writings of others there is also no men¬ 
tion of the properties of drying oik, and Dioseorides, 
who is almost a contEimpcirary, while adding the 
descriplion of the preparation of pf>ppy oil, also 
fflik to note their * drying* properties. 

The first mention of tho ^drying* properties of 
nut oil, and its use as a varnkh for pictures, occurs 
in A^tiuSp a writer of the early sixth century. 

If thereforOp wo are to apply the rule which has 
lilready been laid down, wc are bound to commence 
our inqiiiiy with the uaanmpiion that the properties 
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of diymg oilsj and theb confiequeut use in pamting^^ 
wece not known in the Mrst century of tho Christian 
era, but wens duicciveied- Bubseqncntly. 

Against this coueluaion many arguments emt bo 
usetL In the Hrst place, eojnpamttvely faw of tlie 
books writLen in cla&^ical limes have aurmed, and 
many tectmicel treatises mnal have perisliad. 

In the aecond place, portions of the authors which 
haTB surviTed have diiappeared, and consequently 
a missing chapter may contain the information which 
IS wanting. 

In the third place, the authors themselves are 
often compilers with no primtical acquaintmioe with 
the technical processes they deseribei snid proUably 
preferred to copy froni older compilers^ rather than 
take the trouble of collecting information from the 
craftsmen themselvea 

In the fourth playo, as the crailsmen were taught by 
tradition, and jealoitsly gaardod the secrets of their 
craftj they may well have made use of proceasea 
which were only recorded centuries after their di&- 
covciyj or Imve tlisappeared withoui ever being 
recorded at olL 

In the tifth place, the author considereil may often 
omit facts with whieh he must have been perfectly 
familiar, just as Fliny fails to tell us what medium 
was used by one school of Greek pain tors, although 
it is quite evident that some medium must have 
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been uscd^ and Pliny must have been famlUar with 
ite UAture. 

In reply to these nTguments, only one thing 
retjtiires to be said While vre are justifietl in using 
all the informatjoii supplied by writers existing 
before the date which we have lixed as the Ihiut 
of our inquiiy (in this case the end of tjie first 
century of the Christian era), we are not justified 
in using new information contained in writers atih- 
sequent to this date^ because we cannot prove that 
it is not the outcome of discoveries made after the 
period we aro considering. 

We are no more justilied in assuming a knowledge 
of the properties of drying oils in the first caniuiy^ 
because they wore deseribed in the sixth centuty, 
than we should he justified in assuming a knowledge 
of aniline dyes in the first century because thoy 
are described in works on chemistry written in the 
nineteeiith century* 

Therefore the only possible working hypothesis is, 
that the de^riptions given by oiir authors of techni¬ 
cal proces^s arc in substance correct, and that what 
is not stated by them was not known at the time 
when they wrote. A less rigid method of inquiry 
leads us to endless loose speculations^ and makes all 
real progress impossible^ 

If this is to be our working hypothesis, let us next 
consider what conditions arc necessary to jltsti^^ 
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us in abimdkiiung it, Tiiase aro, in the Bfst placo, thfl 
discovery of an oarUcr or contemporjiiy wnwr eon- 
tftitiH.ff additional information. In the second place, 
the demonstration by metms of the choiuical analysie 
of a work of art of undoubted authenticity that our 
information is incomplete or inaccurate. In the 
third place, the demonstration, after oihiiustivo 
cxpcrinients, that a technical process described by 
the author is unworkable, or that a given contem* 
porory work of art can otily be leprodilced by using 
methods not mentioned by contemporary writerH. 
It is in tHk third caBe, however, that the utmost 
caution is necessary. 

The original craftsmen had the advantage of the 
accumulated knowledge of centuries of iradition 
and of yeora of training in the use of the lost 
technieoJ process. The modern ciperimenter has 
nothing to guide him but a few brief words of 
description. 

His experiments must therefore be of a very 
thorough and exhaustive character before he yeti' 
lures to decide that the process is impossible, or that 
the work of art must have beau produced by another 
method. 

in conclusion, where there are obvious omissions 
or obscurities in the information at our disposal, it 
is better to state frankly that we do uot know, than 
to take advantage of the opprlunity for ingenious 
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epaciilations. Wo musL nlso resist tli« temptalion of 
invenUng n teclmicAl process wliieh tho contemporary 
irater does not describOp and tlion getting over 
tlie difficulty of bis omiaaioii by asHyming that one 
or two chapteca of hia book have been lost, which, 
no doubtj eon tamed the proof of the Gorreeiiiess of 
OUT ingonious guesswork, 

I may have seemed to have laboured too long 
in laying down the conditions aaaantial to a seientilic 
inquhy ; but thoso who arc familiar with the many 
wntmgs on thfe subject, and the way in whieb 
ingenious hypothesis hiLS Ixsen piled on ingenious 
hypcthci^is, will realise the necessity of bringing this 
departmeut of research into line iiith the many 
other departments which have come lO recent yesrrs 
under the control of those methods of exact io^ 
vestigation w hich wo owe to the students of natural 
scienco. 

Having now discussed at some length the prin¬ 
ciples on which such an inquiry as this should be 
eondnetedp I propose to describe briefly the pigments 
used in elaagical times, 

Tlioae who wish an historical ijurvey of the varioujet 
writers who have dealt with this sntject can consult 
Maltealinik dw AlirrfkumH, by Ermt Berger, 
Mtinchen^ 19U4, 

As much that I have to say will involve a eritl- 
cisTii of some of Herr Berger's conclusions, it Is 
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only dtting to state in this place, that al] students 
of this subject arc immensely indebted to him for 
ht.s learned publications. 

Before going fiirtlierji however^ it is necessarv to 
men Lion the actiial teitts of T^i trnTiuG and Pliny 
consulted and quoted from in the Course of this 
paper. These are: the edition of Fliny's Naluml 
eilited by Carl Afayliuff^ and issued by 
Teubner in and the most recent edition of 

Vitni^ias, Dt ATvhye4.'tum^ by Yfdentme KosCp i^od 
by Teubner in 1S90, and conLaining some corrections 
on the earlier editions by Kose and Muller-Stmbitjg. 

To return to the pigments usecl in classical times, 
they can be briefly dealt with, benauae^ though there 
are obscure doficriptions in Pliny; and many pigmenta, 
especially thc3se prepared from organic colouring 
nmbiors, are diflScult to identify, there ie a sufficient 
amount of exact information to enable ti% partly by the 
analysis of actual KatiiplcSj and partly by the descrip¬ 
tions given by PJiny, Vitnivius, and others, to decide 
without doubt on tho nature of a sufficient uumber 
of pigments to supply tho painters of classical tlmea 
with an exteiisive pakttc. As. moreover, there is no 
dispute as to the identity of those I shall mention, 
and I hare little new to add to what is common 
knowledge, it would be tedious to give all the proofs 
atul references. 

Ft is, in the first place, evident, both from the 
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ile^cripLiooB iti Pliny, VjtnjviijB, nnd others, and 
from the oniiljgk of pigments, that the painwr^s in 
dasRieal timeas wore famiUar with what am now 
roughly callenl the earth colours, such as the yellow 
and red ochreSj terre verto, jinil pmhahly the siennas 
and umber, I'he referanecs to red colours are often 
somewhat obsenre, but Pliny describes ochres from 
various sourcesp' and Vitruvius mentions both yellow 
and red ochres,^ and the roasting of yellow ochres to 
form purples.* More than one white earth is men¬ 
tioned by Pliuy* ns having been iss&tl in painting, 
and chalk, gyp^tini, and plaster of Paris were known. 
Other pigments described by Pliny have been Irlenli- 
bed with the blue and green copper nres.^ 
nine carbonate of copper hag been iisotl as a 
pigrn&nt up to comparatively recent timeSp and was 
apparcnily known to early Italian painters as azznrro 
della magna. I have prepared a bluo pigment from 
ozurito. Ib is a beautifiil blue and very dificult 
IQ dL^tinguish in appearance froin real ultramormep 
as is correctly stated by Mrs. Meirifiold.** It is of a 
sandy uatnre, and therefore dilhoult to handle in oil, 
in which ib s&fctlcB, letting the oil tloat to the top. 
Hence the directions, after the in trod net ion of oil 

* FUdy, EIl srxiUL l-. Sd 3 Tlfc. Tii u. 7 , 

* ViL, Bb. via. t. IL 

^ 

“ nxiil. fi7. * An^it.m l*taeficc of oJevIL 
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pamt^nJ 5 ^ to mis it witli size or to duat it on diy, and 
tho belie! that it turned green in oii^ 

The native sulpbiik of mercury, cinnabar, was 
also u^ed ob a pigment.^ I Inivc prepared a red &oui 
native einnnbar^ wbich Lg very liitle inferior in 
brilliancy to vennilion, that is, the arbiticially pro- 
pared sulpLicIe. 

The native auIphiEle of arsenic, orpimeni, was aLso 
used,*^ and has only recently diaappoared fiom tJie 
artist’s palette. It is a yellow of peculiiu- beauty, 
and unlike any other yellow in appearance^ ft is 
fugitiTO in oil, but perniiincot in a puro spirit varnish 
or pine baUani, 

Ooming to arLiticiai pigments, they understood the 
preparation of white lead (cemssa) * souiewhat in- 
aecumtely deserilMKl by Pliny, hut more clearly by 
Vitruvius, They were also iauiiliar with several 
preparations ot tho oxides of lead, such as litkarge, 
red lead, and other similar preparations.^ 

Sir Humphry Davy found an orange yellow oxitlo 
of lead pigment on * a piece of stucco in the ruins 
near the monument of Oaim Cestitis,’" 

Tho preparation of verdigris is also described by 

^ AnatNl Prai^ci oj' cclv. 

* PUuy, Hk. xiiiii- c. 3S! ViL, llk^ \ji. o* ri 

^ Plmy^ Bk- TKiiLLi. c. '2^; xxiJr. c. 56; Vitu., Bk. rit 0. 7-^ 

* l^littyp Bk. e, 54 ; ViL, vii. ^2. 

^ Ptioy, xiinii. ^0 j fib 54 ; ixir^ ; V^it, ni, 

* PkiL TrunM^i vqL lik\ p. m. 
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Pliny jiad Vltfiivins^^ and tho prapajution of Lamp 
blacky charcoal hlackp and probably bun^ black.' 

One of tihn lEinost interesting of the a an lent pigments 
was the copper frit Trhieh frequently presont both 
Ln t^’ptiaji and Eoirum romaioBp and which occurs in 
Egypt as early as the twelfth dynasty. 

rhCFc is no clear description of this pigment in 
Pliny, though it is probably referred to in chapter 57 
of i-bc thirty-third book^ and again in chapter 3-S 
of the thlrty-seTcnth hook, but Vitmvins gives a 
perfectly clear account of its preparation. 

Vitruvius tells ns that it was fortnerly inanU' 
facture^l Ln Alestandria and afterwards manufactured 
by V'estoriuB at Futeoli,^ and that it is prepared by 
heating together copper, sand, and soda. 

The antJysia of the blue, however, reveals the 
presence^ in addition, of liure and alumina^ These 
may have been deliberately introduced, or have been 
present in the impure sand and soda usemI 
Professor Ruk^^U has made a special inTestigatton 
of this blue, and has also prepared a green. A com¬ 
plete account of his experiments will be found in the 
Fvoce^iitfj& of ikti Et>ijal InMitutf&ih London, 18&3. 
ibc blue is easily identihed by its appearance under 
the microscope, consisting of transparent glassy frag^ 
inents, and by its giving the usualreactiona for copper. 

1 PllDJ, MEfT. !JC ; Vit., Til |0 1 j ^ 

* vLL 
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In addition to these pignu^nti^ tlio_y wore aooiistomed 
to proparo pigmoot^ fraui vegetable and aninial dyes, 

Butli Pliny and Vitruvius mentiou the nse of the 
purple dye of the mnrox for this purpose. 

Pliny states that the pigtuent prepared by 
adding to the dye a white earth which hi uaed for 
cleaning silvert and which absorbs the dye more 
readily than wooL^ This earth is probably InfLiseria] 
earth, which has the property of absorbing a^irt fixing 
basic aniline dyes without the use of any mordant or 
precipitating agent Vitruvius mentions miring the 
dye with honey.* 

In additioiu Vitruvius mentions the use of other 
vegetable colouring matters, including madder for 
dyeing chalk," and Pliny descril^es a process for 
dyeing ^chrysocolla' (probably green carboniito of 
copper) with *^lutum/ in tho antiie tnanner as Ujlx or 
wool is dyed hj the use of * alumem* * 

An account of the nature atid properties of'alumen" 
will be found in chapter 53 of the thirty-fifth book. 

Tlie question as to whai this aubetance was and 
how it was prepared or obtained, and how' far it is 
identical with the double sulphate of ^dumliia and 
potash known to-day as alum, ib worthy of further 
investigatioiL It is evident from the account given 
in the thirty-fifth book that a white variety was 

» Ptby* uxv* *itL * Til., n, 

i Tjt.* Til U. ‘ riiny, ixatifi. 2a 
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known, ihieI thifl whito vaLTietj tfjis usodin. tli6 process 
of rtjGiQg wool scarlet, and was also med for preparing 
vegetable lakes. This certaialj seams to point to the 
finbstance being either sulphate of alumina, or alum, 
however obE^ined and prepared. We should, however, 
1x3 departing too from our present mtpnry if we 
followed this question any further. 

Such dyes as welch w-oad, konneB, end madder wore 
well known, and doubtless used for the preparation of 
pigments. 

Sir Humphry Davy^ asarnined a pot of pigment 
found in the Bo-callocl baths of TiE us, of a pale i*ed colour, 
which proved to be a vegetable or aniriiftl dye oo a 
chalk base, and containing iiome silica and aluminA. 

But one of the most interesting of recent disco varies 
has been the identificiition of a rose pigment obtained 
by Mr. Flinders Petrie in Egj^pt^ as a madder lake. 
Professor Russellwho examined this pigment, 
found the base to bo gypsum, ami identibed the coloor- 
ing matter as alizarin by its absorption spectrutn. 
He then succeeded in successfully imitating the 
pigment by haatiug madder root Hth lime water ami 
gypsum, an entirely novel method ofprGpariuga lake. 
Indigo, both from India and from woad, was also 
known, and probably dragon s blood.® 

The only other question of intorost is whether the 
^ phii^ Tmiw,, vuL n w. 

! cm Efjjfptian Lnjitiiiitlan, lSW3l 

^ l^EnO nPHr«{b — . ■■■ H.ri .-j . — 
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preparation of idtraniftniie from lapis lazuli was 
known in classical times. 

No pigiueut was more prized bj tbo fifteentli and 
Eixteeutb century painters of Italy, and itE prepara¬ 
tion is deseribed in great detail in more iTaau one 
tifteentli century 

Among his descriptionE of precious .stones Pliny 
doBcribcs a stone called " eyanos/ ^ From his descrip¬ 
tion this stone is evidently lapis lazuh, and he geos 
on to speak of an artificial variety discovored by an 
Egyptian king. Iliia account is proliably taken from 
Theophrastus, because he also speaks of the ilisdov^eiy 
made bv Egyptian king of an artificial cyauoa. 

But the place where this sLatement is made In 
Theophnuitus is chapter xcviij., in that part of the 
work whore ho describeE earths, and more especially 
those auluble for pigmentfi. 

Art earlier oientioD of *cymiofl' oceurs in chapter 
IvL, whore Tlieophraj&tus ia describing the various 
precious stouea and getns^ He again refers to it m 
chapter lxv„ contrasting it with the 'sapphire/* imd 
again in chapter ls.x., where* if this chapter be taken 
as a conUnuation of the preGcdmg chapter, bo is 
apparently referring to the golden particles of pyrites 
the stone often contains. On the whole, thoreforo, the 

I M8. Jehan Practkl £/Faintifi^, ¥iul. \. p. 

MS. Cmciaio CirtiHini, pagu 47 of trMillttma h}' Mr*, HfTTICiitMMft. 
s Ptiny, ixxviL 3S, jirobably mho ixxvii. 39, c«lki1 * ■upphira.^ 
^ A v*ntiy of Ltt|fii bunalh aot thp mudsim 
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Gvidonee Ls in favour of Theophrastus having do- 
sdibod twoj if jac^b more, different blue stones under 
the one name, tho first being bpifl ksnili, and the 
last being of the nature ef a blue earth used in 
painting, and the artificial varietjr losing probably the 
E^’ptian copper frit. 

We may tJiarefore safely say that (hero is no 
ovidence in favour of the view that the propara- 
tion of ultramarine from lapis la^iH was known in 
classical times. The proceJis^ wldcb is an elaborate 
and diffieidt one, either came froui el&ewherOj or was 
dLseoveretl at bouic time during the middle ages. 

Some writers have gone so far as to assume a 
knowledge of the preparation otnrtijfeifil ukramarine 
from the statements made by Tlfny, 

It is evident from the foregoing account that the 
painters of classical times had a very eomplcto palette 
at their commandp apalctte which remained tbesame^ 
with a few tncdificationii, right through the history of 
painting and np to the daivn of motlom chemistry. 

Ihea prinuipiil UKHlificatfons were, the in trod nction 
of ultramarine, and the tlE^ppcarance of the copper 
frit, and of pigments prepar^ from muresf, end the 
introduction of artificial in place of native vermilion^ 
of lakes prepared from dye wondj^, and after the 
discovery of Mexico of the oochineal lakes in place of 
kermea. 
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With the exemption of the hitfodiiotbn of 
nimne none of those changes cim be nsgnrded ^ 
uiipToveiiieQLs on the pitlotto used in dassicji] times. 

While I haT 0 relived from going into detail, 
much more might be said on this subjeot, a com¬ 
parison of the atatemoDts made by Pliny and 
VitniTiiia respectively about the same pigment!? being 
alone of great interest. Plmy evidently copied some 
of liiji facts from TltruTinSp and in many coses copied 
maecurateljp The statomonts made by Titruvins 
about the nature and preparation of pigments are 
evidently much more reliable^ and we may suppose 
are due to oetuiiJ practical knowledge. The state¬ 
ments in Pliny are in immy cases quite unintelligible, 
and his evident ignorance of the method of prepara¬ 
tion of so well known a pigment as the blue copper 
frit is very Bignihcant 

The suggestion that the white earth he describes 
as being used to prepare a pigment from the mures 
dye is infusorial earth is, 1 believe, new^ and the 
experimentB by Professor Russell on the Egypr ian 
bine and Egyptian madder lake are not as well 
known as they ought to be. His experiments on the 
madder lake are eBpecially interesting, as nearly all 
traces of lakes from muiddoi- db^ppear in the HS8. 
of the middle ages, right through to tha seven teenth 
century, when a receipt h given in the Vitmria. 

We shall now proceed to consider what inediuins 
u 
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for painting on panel iind canvas in and 
before the thno of Pliny. 

A medium [suitable for the artist tnuat Fulfil seTend 
functions. It mustj, when Jiii^od with the pigment, 
form a convonient nieans of transforring the pigment 
to the bruiih and from the brush to the picture, 
and it mxi^t scrre to attach the pigment U> tho 
surface of the picture, ancl hi addition some medituns 
serre to protect the pigment more or less perfectly 
from chemical and mechanical injury. 

Among primitive niediuma which serve to attach 
the pigment iimy be mentioned gum, glue, and white 
uT yolk of egg. Such mediuma can all be dissolved 
in or mixed with water, and while serving to attach 
the pigment do not really protect it from attack by 
air and moisture or prevent it» easy reuiovaL 
Of the three, probably ^g protticts and preserves 
the pigment host. 

But the discovery thx%i certain vegetable oils have 
the property of * drying/ that ia of being eonverted by 
the ojygen of the air into elastic transparent solids, 
has supplied the artist wiih a medium which protects 
the pigment, and gives the picture a surface which 
ifl practically waterpr(»ofi Experimonta ^ which 1 have 
made have proved that thia ptoteetion b not so 
complete m has boon supposed^ and that dried films 
of linseed oil are penfigus to water vapour, but there 
^ Appendix I. 
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m obvtQiiiily ^ great diSerence between un. oil 
surffiee and a sujpfrtce consisting of gura, glue, or egg. 

Tlie bast known of tbcse Yegetablo * diying" oDs ara 
linseed oUp poppy oil, and walnut oil f'aator oil 
gets sticky wben exposed to tbe air* but does not 
" dry' with sufficient completeness to be of any 
pmetical use to the painter. There are other d lying 
oUb, but we need not consider them bore. 

If we wish to protect a surface from inoisture we 
can nsa other memis besides tbe use of a ' drying oil.* 

Many resins exude bom the trees in a semi-liquid 
form p and are known generally m balsams. Tli m semi- 
itqiiid condition is due to he presence of volatile oils 
which subsequently evaporaio and leave the bard 
resin bebintb The semi-liquid turpentines frotn the 
various species of pine ore excellent examples, such 
ns Canada balsam from the ables Venice 

turpentine from the krebp and others* On distiEa- 
tion the volatile spirits of turpcntin&r * turpentine' 
ns it is usually called, is obtained, and the roaiti fa 
left behind. 

Such aemi-liquid turpentines, on slightly warmingp 
can be used as vamisheSj but do not lend themselves 
reswiily to u&o as painting mediums without further 
admixtures on aecount of their sticky oaLure. 

At the present day vamishos are prepared in one 
of iwQ ways^ 

The dry hard resin is dj^fiolvcd in a volatile 
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meiliHiu, dtich ;is spiny ol’ turpcutiiie, jilcohol, or 
roctifiofl peiroteum, and bmaiied over tbe Bnrfacc- 
The volatile medium then evaporates and leaves a 
%cr of the resin behind. Such varnishes correspond 
to the natural varnishes or pine balsams, which may 
he r&jard^ as natural spirit varnishes, in which the 
r^in is diBsoIvcd in spiriy of tiupetildne. (Distiuc- 
tioiJH are drawn by chemista between balsams, tiir- 
pentmes, and solutions of resin in spirits of tur- 
[►entine, but the above statements ore sufficiently 
accurate for our present purposes.)* 

The other modem method of making varnishes is 
to dissolve the resin in a drying oil, which Eola¬ 
tion, when exposed in & thin Him, 'dries* to form u 
hard elastic coating, owing to the oxidation of the 
oil, and contains the oil ami resin intimately associated 
together. Such varnishes are usually diluted with 
turpeatine. 

It is evident then that if we wish to paint a pict iue 
which will resist the attacks of tnolsture, we hare 
sfiVARiI diftenetit io6thods aTailtiblo. 

>Vo may use a dj^ing oil as our medium, or wo 
may use a natural balsam, or n spirit varnish, or un 
oil varnish. 

In practice the last three mediums, if used pure, 
will be found to be too eticty to lend themselves to 
B successful iiee. 

* Dit'tcncll AC AailjiW of Resigi, ictl Gnm R«diu, 
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Or wo may point our picture with guiri, egg, or 
glue, imd theu protect tha Eiirfiiee afterwards by 
varnishing with auy of tbo above substances. The 
sticky nature of tho vamUbos will not proTont their 
use lor this purpose, though making them tmsuitabie 
as paiuting modiuma (see Appendix I). 

There is stiU, however, another substance which 
has not been montioued, and which will sorra to 
protect the pigment, and that is beeswax. 

Beeswax is OitsUy melted and fonns Bemi-flHid 
seTiti-solutions, with turpoutine and oil, and dissolves 
iu fused lesiQS. It is not transparent, btjt in thin 
coats is so nearly transparent as to make it quite 
suit A bio for solid painting. 

While a hised resin is quite uusiTitable for a 
varnish, as it is impossible to lay it on in smooth 
Coats, and it cracks all over on cooling, the dissolTing 
of n litclo beeswax in it only diminishes its trims* 
pareney a little, anti makes it quite suitable for use 
as a vamialL The moltiug point is eotisiderably 
loweretl, and tha varnished surface docs not cretek. 

After these prehuiinary explanations we are in a 
position to conaitler intelJigCTitly the information 
available as to the mediums and methods used by 
painters in the Umo of Pliny, 

In the first place wo shall begin by stating what 
knowledge they had of the various substances men¬ 
tioned in the above statement, 
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Elitiy 3 flccoimt of jffltncdifls deriTod from ogga, 
he 5tflt.es that a ceinent for glnss cun bo made of white 
of eg^ anJ lime.' He says that white of egg (ovj 
candidum) b Eoitable for laying gold leaf on marble." 
He also mentions egg aa suitabla for a ptunting 
medium in a ptirticnbr case in the following woida:^ 
' Pmgontes iiondyce sublitaj mox es ovo indiicentes 
purpurb.sum folgorem ininii fciciuni, Si pnrpmue 
facere maUmt, caeruleum snhlinunt, mox puipurissuin 
Gs ovo indnctmt/ 'Painters put on Bandys as a 
ground colour; thereafter, Li 3 ing on purpuriEsum 
witli egg they produce the hrilliauce of vermilion. 
If they prefer to produce the brilliance of purple they 
put on caemlcuni as the ground colour, and thou lay 
on purpurissum with egg.* if new proceed to 
consider this statemeut of Pliny's, ii b evldont, in 
the lirst place, that he dees not state whether he 
menus the whole egg or the white or the yolk to be 
used, Fonnerly, when describing how to lay on gold 
leaf, he staten definitely that * eandidtim ovi * is to be 
iised. It seems therefore probable that the medium 
in this case is inteDde<l to be the whole of the egg. 
In the second plnoo, he only directs the purpurissmn 
to be mixed with the egg, and Mb to mention what 
medium the other pigmeuLs are mixed with. 

If the medium for those other pigments was not 
also egg, it certainly could not be wax, m the paint- 
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ing over h with tho €gg medium could not ba 
fiQcoe^iIly carried out Probiibly^ therefore, it was 
a water mediiira, that is egg, gom, or glue. 

There m also another possibility, and that is that 
the peseage refers to fresco paintiog. Pnrpurissuin* 
be tella tis bter, was one of tho pigmenta that coukl 
not stand the action of wet lime, and therefore it may 
have been customary to paint it ou the dry surface 
with egg. Similar diractiotiSi for touching up true 
fresco with pigment mixed with egg are to be found 
in Cenninu Genniai.^ 

It is also not clear from the statemeni whether it 
is tho process of glazing with purpurissum to which 
ho wishes to direct attenLioUp or the use of egg. 

There are other passages with w^hich we shall have 
to deal later, in which a process is stated cither to 
bo peculiar to a particular painter^ or ohiy to be 
used in a special ease. In such cases we are justi¬ 
fied in stating that such processes were not universally 
used. 

In this passage it is impossible to say from the 
context; whether or not we are to understand that 
the use of egg is exceptional, and whether only for 
this special purpose* 

The passage at any rat© proves tfcuclusively that 
the uss cf egg as a tiicditim wm a familiar idea to 
Pliny for this special purposOt and there is certfdnly 

^ Deanino tnuulKtlaa b|' Atfs, Hfriringtajun, 
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no evidence to bo drown from the text that he in- 
tende eg{r to be used in this ease, and thepe- 
foro theno is no evidence that egg was not the 
ordinary aecopted medium for other purposes. 

Pliny mentions the preparation of glue from hides 
of oion,* and the preparation of fish glue ^ and the 
use of glue by carpen ters,* 

Ha also mentions glue in connection with pig¬ 
ments in his description of the preparation of 

black pigments.* The actual words used arc as 

follows:— 

' Omne autem atramentum sole pcificitur. librariiim 
enmme. tectorium glutino admiito.* ‘The prepara¬ 
tion of every sort of atramentum is completed by 
exposure to the aun, that used for writing having an 
Odmixtura gf gum, that for use on plaster-work an 
admhtture of glue,' 

TV ith this statement the foDowing statemeiit made 
by Vitruvius can be compared 

lude coUecta partini cninpoaitur ex cummi suIj- 
aota ad uram atramenti libraiii, reliciua tectores 
glutinum admiscentcs in parictibua utuniur. Sin 
autom has copiao non fnerint paratae, ita necesai- 
tatjbus erit administrandum, ne expectatione morae 
™ retmaatur. Sarmetita aut taedoe schidiae com- 
biirantiir. cnni emnt carWes citingiiantijr.demde in 
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TDortario cum glutino tamntur. Ita erit utminentum 
tectoribus non inretuistum.*^ 'Wheu it liiia been 
collected tbence^ when the ^ieot arising Emm the 
coiubustiun of resin has been cnUecteii fmtii tho walls 
of a specially corntTULtip^d fnrnace)^ 'part of it la 
blended with beaten up gum for n&a as writing ink, 
the FBBt is nsad on walls by pksterars, who mil it 
with glue. Should such material not be at hand, the 
iiecesaitiea of the ca^o must be so dealt with os to 
prevent undue delay in carrjing out the work. 
Twigs or pine-ahavings are to ha burnt, wheu con- 
verted into charcoal they arc to be eitinguished. and 
tliDJi powdered in a mortar with glue. This will 
provide pUslQters with a quite pleading black.* 

It ha^ been assuuied that these pa^sagea prove tho 
ii»e of glue for piutiting on walls. They a^e, how¬ 
ever, capable of anotlier explanation. Lamp black 
is of such a light powdery nature tliat it ia very 
unmanageable as & pigment, being both bulky to 
handle and diiticuk to moisten wij:h water. It has 
long, therefore, been the custom of the tmdo to 
grind it with water and a little glue, press it into 
couvDuiont ^hapes^ and sell it in such a form as 
* drop black.* The pigmeut in this form cira readily 
be mixed with oil or any other medium, the amount 
of glua being jmt sulhcient to bind it together. 
Charcoal is also very uumanageable, and would 
^ Yllmvlui, Tii. la 
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r€M]ijiTe flue grinding and Emular trsatinenL It is 
tflerefare quite passible that this method of propar- 
ing black for use equally fiimiliaj in the time of 
ViLrttvitiSj and that the passages quoted have no refer¬ 
ence to the nctimi medium used for painting* 

Glue wjLs used for preparing gmo grounds on 
coffins in Egjpt, and po^ibly also ns the palnter^a 
modinm.^ ^ 

Plinj mentions variona kinds of guuip including 
gum Arabic, which bo stataa to be the best, and he 
alflo describes the me of gum for medicinal purposes** 
The rofortmees to the nse of gum for tnaking ink 
have already been quoted, Tliero is a passage in bis 
description of gums tn the thirteenth book to which 
more attention might well hitTO been given. In 
speaking of a gum which he calls sarcocolla, he 
says;—^^it efc e sarcocolla—ita voeatur arbor et 
cammis^— n^iJweima pif-h*fibu» et tnedicisj siiilIUs 
poUini tnria, et idoo Candida quam rufa melior/ (A 
gum) *is also obtained from sarcocollfi—both tree 
and gum are ^ liamed^—which is very useful to 
painters and phpicians. It resemblea the dual of 
frnnkincetme, and for that reason the white is better 
than the red.' 

This is siippoBod to be the Penaea Sarcocolla of 
lamuiiUifj the gum of which is brought from Abys* 

^ Ekw -App«Ddix EL 
■ nU 10 i liiL tSi J 64, 63, 07, 
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sinift. Pliny meniions its medicinal uses Intar on,^ 
and it is ulao described by Dioacetidea.^ It would 
be of great iuEerest to follow up tliis referencOp and 
if the gum ean really be idcnlided, caraMty esamino 
its properlles. 

In concliisiDn, dia artistic possibilities of these 
three uiedLi, glue, gunij and egg, requira no demon- 
stration. Gluo is the medium of the scanc-painter, 
gum is the medium of the painter in wator-colonr, luid 
egg was the medium of the early Italian pamtars. 

Nor can there he any doubt that all those sub- 
stimces, being familiarly known p would bo tried oa 
media by artists, though they might ultimately 
select one in preference to another.* 

We fihidl now proceed to eacamine carefiilly the 
stiitemeuts made by Pliny about oils, resinap and 
beeswax. 

A very Inrge number of reamous bodies are men¬ 
tion c^i by Pliny, includhig those used for porfiimes, 
such as balm of Gilead and frimkincenfiep and the 
Tarlous sources from which they are obtained aro 
describei 

It is unnccesaary to include all these in our present 

K liiv. 7S, aS9. 

* A intidlinai of and ijaai PPiedt with Uiv ft^ditiab vf hile to 
miike tli& colour flow tAaily. ii ia * I’aprrua fuuad nt 

TkahBB of tho third or fonxth coitiiry. iJmta 
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inmiiiy, but it is EuMcient to give the luimes and 
sources uf aouie of them. In the 22nd chapter of 
the twonty-foiirth book, ho inontionij reainB extracted 
from the pine, the pitch-tree, and the larch, the 
terebinth, the lentisk, and tlio cypress. He distin¬ 
guishes in this chapter betirecn the dry and the 
liquid resins, speaking, for imUnce, of the resin of 
the pitch-breG as nnctuoas and of the larch as thin 
like honey. It is a matter of some diflScuIty to 
identily the various kinds of pine referred to by 
Winy. The terebinth, irhich he says comes from 
Syria, is supposed to be the pisiacia terebinthus, while 
the lentisk yiehls the resin knoim as mastic.^ 

An exhaustive inquiry into all the resins mcn^ 
tioned by Pliny, and an atteutpt to concliisiTcly 
identify the various trees dcscrib^ by him would 
involve ft long and laborious research, and would be 
of no value for our present purposE. It is suaidoEt 
that such balsams or natural varnishes were well 
knoan, and were obtained from manv souroes, 

A clear distinction is drawn iiy Pliny heta'een resin 
and pitch* Tho ‘resin* is the natural product of 
the tree, ‘ pix ia the result of a special process, 
namely, heatiiig the broken up tluiber of the tree, 
when a tar dows out and is coUeeted. Such a tar 
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UT pitch is EtiU known and nsod and is of 

a ricli brQwn colontn It ditfera in its behsTrEauf and 
praportica fh>Tti the mitural habam or rerin, and from 
the hard reain obtafned when the turpentine has been 
distiUed. The preparation of this pitch will be 
found deaeribed in the 2lat chapter of the aixteenth 
book. This pitch, Pliny informs us, was used for 
tarring ship^;. There is also another artificial 
prep 4 u:atioti described by him called zopi*^, whidi 
was apparenllj used in medicine^ and was scraped 
from the bottoms of ships. This he states to have 
been a ntisture of pitch and bceswiti^ The bees¬ 
wax would doubtless bo iittrodnoed to toughen the 
pitch. A dcficription of this substance is given in the 
23rd ehflpter of book aiiteecL The resins alrcudy 
referred to were mod, either to add to wine, or to 
paint the inside of the ^ino vesselgv Tliey were 
also, of coQrse^ used in medicino. There is no hint or 
Suggestion in Pliny of their being used to vambh 
pictures or other objects Below will be found the 
references to the copters where rKsins are nten- 
tioned, with the exclusion of those used m perfumeSp 
such as frankiacensa^ 

Ho tells UB that aU rosins are ^luble in oil,- 
describes the extraction of a resin by oil/ and de- 

1 mOL 11; iiii 12 ; xlv. 25; xv\, 1(^ 22 ; xid Tfi s zxiv. 

11 f ailT. 25 , 24 , 35 , 2 S. 
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serities the prepftratbii of liniitieiitfl by dissolving 
refims in oiLi When tbo nature of the oil is not 
specially mentioned, no doubt oUtb oil is intended 
W e ttro not jnstified, therafore, in supposing that 
the preparation of an oil vamiah by dissolving the 
resin in a ‘drying’ oil was understood, on the 
evidence merely of these receipts for medical pre¬ 
parations by the use of olive oil. 

A large niimLicr of oils were also Iedowh in the 
time of Pliny, ihougR no distiaction was made be¬ 
tween fixed oik like olive oil and easientJal oils. A 
list of these oib wiU be found* in the 7th chapter of 
the fifteenth book, and some account of their method 
of ostraction. They are either extracted by pressing. 
or by boiling the substance containing the oil with 
wator, nr by mixing the Bubstanco first with olive 
oil and then pressing, by which a fiolmion of the 
recjuired oil in olive oil would be obtained. 

Tt is in tins chapter that the preparation of waU 
nut oil is mentioned. There are two other references 
to walnut oil. It is mentioned as a remedy for 
certain complaints » and a receipt for binl lime consists 
of walnut oil mixed with the juice of the mistletoe 
benj'.* This receipt is very interesting, as no doubt 
the drjTug properties of the oil would make the 
niiitiiro stickier on exposure to the air. 

^ XliT. 

^ XkiiL 
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The praparalioii of linseed oil atid poppy oil are 
not given, but the preptnntion of poppy oil is given 
by Dioscoridcfl.^ 

SeTeral othar interesting oils are inenliioiied, snob 
as castor oil 

It IB evident from tliis account of the oils and 
resins Itnown in the time of Pliny that the 
rliih for oil painting and for making oil vamishea 
were tno’H'n, Wc shall nest consider whether the 
materials for making spirit vaiiushes were also avail¬ 
able. These are spirits of turpentine, alcohol, and 
petroleunL 

There are several refcreiioea to petroleum in Pliny. 
It is mentioned In the lODth chapter of the second 
book, in the 39Lh chapter of the thirty-first book, and, 
under the name of liquid bitmnen, in the olst chapter 
of the thirty-fifth book. He distinguisbea between 
different kindfl, and states that it is used for biim- 
ingin lamps. Some writers hare therefore assumed, 
on the Htxcngth of thosa references, that it was used 
b classical times oa a painting medium and b tho 
preparation of "vartiishos. Natural petroleum is quite 
ansuitnbk for such a purpose, and retiuires to Iw 
most carofullj rectified by dbiilJatioti before it can 
be used. So that we may dismiss this hypothesis, 
m the true art of dialillatlon waa apparcmly un¬ 
known at the time of Pimy, the first descriptions 
i HioMOTiilca, B- Iv. 6,1^ 
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o^turin^- al ft later diUtL^ For this same iBn^n 
tkleotol WBs not aTaikbla 

A description of a crude method of distilktion Is, 
howercr, to be found In Pliny in his chapter on oils ’ 
vhere he states that, by boiling pitch and covering the 
boiling pot with fleeces and then wringing them ont, 
a yellow oO is obtained which he culls pissinum. This 
oil is agftm roferretl to os pUselacon.® U has been 
assumed that this statejnont in Pliny justifies us in 
stating that in classical times spirits of turpentine 
was known and doubtless used in painting. It has 
not Iwen noticed apparently that this oil wag not 
distiUeil from the pine balsam or oleo reain, bu t from 
the pitch, tho metiiod uf preparing which has already 
been d^enbed. Such an oil would be verj' different 
from spints of turpentine, and of very donbtfiil valuo 
as ft raedium,.or for the prepamtion of vamishes. 

Finally, it may be pointed out that the assump¬ 
tion that the art of distillation was not known in the 
time of rimy, because it is nuf mentioned, is stren^r. 
thened by the description given by him of the procoL 
for obtaining an oil from pitch. This etude process 
no doubt represents ihc first attempt at distillation 
before the Idea of aclased-in vessel, and a descending 
pipe leadi^ from It, had occurred to any one. 

It IS evident then that spirit varnishes artificially 
prepared were not known in the rimo of Pliny, 
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though natural spirit varnishes or hakonis ware 
available. Such varnishes wsre used in Egj-pt in 
the igth dynasty for varnishing collina, and the 
varnish is still in good condition/ and thorefora 
there is no reason why they should not have bean 
Uitcd by cJflSflieal painten*. The evidence provided by 
Pliny is. however, against their having been goneraUj 
used, for. speaking of Apelles Pliny says, ' Inventa ejiis 
ot ceteris profuerom arte; unuin imitari newo potuit, 
quod absoluta opera atnimento inlinobat ila tanui, ut 
idipsum, cum repereuasum olaritatiscolomm omnium 
eKCitaret, custodiratque a pulvero et sorcLibus, ad 
iiinniim intuanu demuDi appareret, sed et 
ratione niogna, ne Claritas colorum aeiem offendcret 
veluti per Tapideiti specukrem intuentibus ot e Ion- 
ginrjuo eadem ros nimis doridis coloribna austcritatem 
oGctil to daret.'* ■ Hia innovntionE in the art of paint¬ 
ing have idso been useful to others j but one of them 
nobody has been ahlo to huitoto. Ho useil to cover 
his pictures after their completion with a layer of 
atramenium so thin, that while it created a reflexion 
of tho brightneiiA of all the ooIduis and protected 
them from dust and dirt, it was itaelf visible only to 
one examining very closely. But tlio chief purpoiw 
was to prevent the brightness of tho colotua from 
offending the eye (they were as if looked at 
through talc), also that when soon from a distance 

^ Apii«i Jia n. 1 n,,. 36. 
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the too floriil colours might bo rm perceptibly 
chastened/ 

The general Lnipresslon made hr this description 
is that of the result of Yamishing a picture painted 
in some medium like tempera, by which the dead 
dull Lx^k of tio colours is at once removed 

The use of the word aLrauientuia, and the remarks 
about thij softening eiihct, suggest, however* that the 
artist coTOred hia picture with a thin gk^e of bitu¬ 
men, Some of the more Huid bitumens could pro¬ 
bably be used for such a purpose. The beautiful 
effects which bitumen is capable of giving wore only 
too well known to the early painters of the nineteenth 
ccutur)' aa their pictures now tesstify. 

Atramentum properly n^cans black* and is eon- 
hned by VitrUTjus^ to lamp black and charcoal 
black On the other band Pliny, in speaking of 
atnunetituiUp- mentions an aLratuen turn which ciiides 
from the earth like the brine of salt pits. This 
must surely be some form of bitumcD, in which 
COSO the use of the word atramentum, in speaking 
of the process used by Apelles, would be justifiod. 
It is evidont that Pliny himself did not iimiemtand 
the process, and that it was some mothod of vamiBh- 
ing* though possibly with a bituminoua or soml- 
bitmmnous varnish. A varnish* for iLLStance, in 
which bitumen was disJ5olve<l in a pine hidsam hko 
* tIL 3L* YbjuTiiLt * IMT. SS* Pliflj', 
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Venice tnepentine, wnutd fulfil all the conditions laid 
down in Plinj’s description. 

It was also a process pecuL'ar to Apelles, for Pliny 
speaks of it as having heon OEod only by hiui, stating 
that in this no one could tinitata tiiin. 

The evidenee, therefore, of this passage ia in favour 
of the eonuliision that the varnishing of pictures was 
not pracUsed by classical painters, with this one eseep- 
tion. On the other hand it is difficult to underetand, 
fliiico tho)' had natural varnishes in abnadnnee, and 
since tbe use of them trasso well understood in 
why they were not iisetl by classical pnintera. This 
is ono of the cases where we have to decide between 
tho facts derived from the actual oiaminstion of 
contemportmeous objects, atid the authority of our 
author. While it is diffictilt to imagine that Pliny 
was not htmLliar with tho artists' studios of his time, 
or that tho special significance of the passage lies in 
the use of the word aLmmentuin, the dark glaring 
being the special invention of Apelles, yet it is not 
aiiy to see why other artists should have had any 
difficulty in repeating his process. On the whole J 
am disposed to tljurk that the classical printcra 
were probably quite familiar with the advantage of 
varnishing their pictures with tho natural baisams, 
and that Pliny is speaking in ignorance of the tradi¬ 
tions of tbc Btiidioa 

Whether tbe pictures were varnished or not, we 
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huve fur Identliied three possible media for paint- 
Log, gum, glue, and egg. Eor pie tunes that did not 
naquire to be ’^vaterproof these media would bo 
suffieieut, but as soon as a demand came for a 
medium which should be waterproof, and at the same 
time pliable in kandling and not too brittle wheti 
dry, it is evident that we have a choice between two, 
a drying oil, like nut or linseed oil, and beeswax. 

We have found no evidenee of a knowledge of 
the properties of drying oil, and thereforo wo are 
bound to assume, as a working hypothesis, that mdi 
knowledge was absent. If we find definite proof of 
the use of beeswax, it is a further confirmation of 
the ab^^enee of, at any rate, a practical working 
knowledge of diying oiL^, as no one would use bees¬ 
wax if he knew of Hoinething more converuent, and 
any one who has worked in both media will un- 
hesiEatitigly prefer oiL 

The problem of obtaining a waterproof medium 
would probably arise, in the first inatanee, in connec¬ 
tion with ships. Tho substance already desoribed, 
zupissa, the niixtiiro of Itocswax and pitch which 
was used for coating the sides of ships, would be 
a translucant brownish yellow body. If a desire 
arose for decorating ships it eould be easily done 
by mixing pigmeuta with this substance and laying 
them on with the tar bmsh in bold designs^ as tho 
colour of the mixture would not atiect the colour of 
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the pigTTients mere than a dark vamisb ’ivould do. 
ExpBrianee in this fongh deeorutivo trefltment might 
well lead to a more refined use of was mixed with 
pigtiients,, as a mediuni, without the Ettoky dark 
coloured tar^ both for ah ip deceTation, and for paint¬ 
ing on paneJa. 

At this point, however, the technique dcrired 
from the practice with the tar brush would meet 
another techniqiic, namely that of modellltig in 
coloured waxes, and froni the two comhinod a apeoial 
kind of pictorial art would devnlop. \Vc shall see 
how fer this conjectural view agrece. with the infor- 
m nti on at our d ispoaiiL Wo shall begin hy considering 
the EUtements made by Pliny about the preparation 
and properties of bees wax itaclf, by quoting in full 
chapter 49 of the twenty-fits t book :— 

"Cera fit espros?;is favis, sed ante purificatlfl aqua 
ac triduo in tenebris siccatis^ quarto die Equatis igni 
in noTO ficlili, aqua fatos togente, tuno i^rta colatia, 
Hursus in eadem oUa ci>quitiir com cum cadem aqua 
oxcipiturque alb frigida, Tasis meUa circumlitis. 
Optima quie Punica vocatur, proxima quam 
maxime fiilva oilorisqne mellei^ pum, natione autem 
Pouticfl^ quod con^Ura equidem niiror inter venenata 
melb: dein Cretica, phirimum euim ex propoli 
habet, do qua diximus in natura apiinm Post has 
Coraica, quoniam ex buxo fitp habere quandam vim 
medicaminis putatur. Punica fit hoc modo: von- 
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bilntuf fidb diu smpius cerA ftilva. {iein farvet in 
fltHiB niarinft ex alto petita, uddito lutro, Inde 
liogiilis baiirimit Horem, id Gstcandidissimafjuae^ue, 
transfundonlque in vjis, quod eiiguttm frigidae Imbaat, 
et rtuaus marina dacocnnt separatiin, dein vas ipsum 
ant aquam reftigorant. Et cufti hoc ter fecere, juncea 
crate anb diu aiccant sole Innaquo. Haee cnim 
candorem &cit, sol sicoat, et, no liquofftciat, pro- 
tegunb teniii linteo, Candidlsaima vero fit post 
msolntionem ctiamnum recoctA. Ptinica iiiGdicinia 
ntdissinift. Nigreseit cora addito chartAriini cinare, 
aicut luichiisa admiiia nibet, rartosque in colores 
pigmentis trabitnr ad reddendas simUitudines, et 
innumeras mortalium usiis parictumquo etiam ct 
armomoi ttitelaui. Cetora de mello apibusqito in 
nauira earurn dicto sunt.'* ‘Was is made from 
honeycombs out of which the houcy has boon 
pressed. Having been first cleaned with water juid 
dried for three daj-s in the shads, the combs arc on 
the fourth day melted on the fire in a new earthen 
vessel with water enough to cover them, and then 
atrained off in a wicker basket, Tii© wax is again 
boiled in the same pot with the same water, and is 
pouretl into cold water coatained in vessels the 
interior of which has been smeared all over with 
honey. The best wax ia that called Pntiic, the next 
that of a voiy yellow colour with the smell of honey, 

^ ixi. 49. 
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ivhitiii, though of Pontic origin^ h mi^eeled^ 1 am 
surprised to dnd, by its poisonoMS honey. Nest be&t 
k the Cretan, for it has a large proportion of propolb 
of which wc q>oke when treating of beea. Next to 
these is Lbe Corsican, which, m it comes from the 
boi-treop is believed to have mecljcinal qualities. 
Puiiio wux ia prepared as follows: Yellow wax U 
exposed to the oiibgide air for some time, then boiled 
in sea-water taken from the open sea, wiLh ultrum 
added. Then the flower, that is, the whitest part, h 
skimmed ofl.' and poured into a vcs'^el containing a 
little cold water. Again it is boiled in son-water by 
Itself, then the vessel, or at Icaat the water, cooledM 
W^hen this has been done tltrec times the wax is 
dried in the open uir on a mat of rushes in the light 
of the Bim and the moon. For the latter makes it 
white, the snn dries it, and lest it should melt it is 
corered with a thin linon cloth. It will become 
exceedingly white if it is boiled again after the 
exposure to the soil Punic wax is the most nsoful 
for rriedicinoa, W'^ax becomes block when papyrus 
tish is added to iL It becotnes red when mixed with 
alkanot' with pignjeuts it is made to assume various 
colours in order to represent true likenesses of objects 
It is useful to men in numbcTless ways, even serving 
m a protec Lion for walk imd weapons. Ot her par¬ 
ticulars concerning bees end honey we have staled 
when speaking of the nature of theso insecix* 
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Tt IB errident ffoni this poBsuge it was cub- 
toDiJiry to mix pigmcnta with wax, and iho coloured 
uiflaa was uBod for tnodeIJiug portraits, and wax was 
used as a protective coating for walla and armour. It 
IS nece^atj here, however, to make a somewhat long 
digression in order to consider the statements made 
by Pliny ftbotit Punic wax and the method of purifying 
it ^th nitnim. A description of riitruiu is given by 
Pliny in xixi. 46, The description is obscure, and be 
may weU be referring to more than one substance, 
hut wo are on the whole justihed in identifying it with 
a natural efflorescence found in some of'the desert 
r^ons on the Mediterranean, and proving to be a 
double salt of carbonate and bi-carhonate of soda* 
For eipcrimentaJ purposes, tlierefore, we can replace 
It by ordinary- sodium carbonate, which will, how* 
ever, be the more powerful alkali of the two. 

Fi5e ’ and John * both rightly concluded that the 
treatment with soda and stdt water would have no 
effect on the puritication of the wax. and tho matter 
might be left here if ITerr Berger Lad not revived 
an old idea in a new form, namely, that a special 
medium of wax anri soda was used in cIiu 5 Bien.l times, 
consisting of a wax-soda soap or emulsion, an idea 
which he bases largely on this pEissage in Pliny® 

a drrAUttt, Deriin, lS3fl, p. 2(U 

I^r AoBati Kitnim heiEi»«*t di» Ver«if.,nji od«t nur 
Waohse,,' ete. Di, 
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It is impn-ssible to giTO all tbe rafereaccs in EJei^cr 
dealiDg with tbJs iJttbject, as tto piiuoipal object of 
the whole book U to prnre that this medium nlone, 
or in combmalion, was used for panel and wall 
painting: 

In the first place, thererore, it is necessorv to consider 
whether the process described bj Pliny would result 
in the saponification of tbe wax. bleeswas consieta 
principally of myricyl palniitate with about tea per 
cent, of cerotic acid, ilyricylic alcohol is insoluble 
in water, and the soda salts of cerotic acid are aLw in¬ 
soluble. While, therefore, beeswax readily aapeniticfl 
in an alcoholicsolntion of soda, it is not probable that 
it would be saponified by a solntion of soda in water. 
Moreover, in the British Pharmaeopoeia the test for 
the purity of beeswax is to heat it with a solution of 
soda in water. If any soap is formed this sliows the 
presence of adulteration with fata. This test might 
be regarded as conduairc, but the ijiiostion as to 
saponification is so important that 1 determined to 
tost the matter huther, I therefore look some 
beeswax of undoubted purity, of which 1 know the 
history, and boiled it under an inverteti condenser with 
a aaturateii solation of carbonate of soda for twelTe 
hours. At the end the whole mass van treated with 
ether, and Iwth the water solution and the solution 
in other eiatnined. Neither contained the slightest 
indicatioii of a soap baling lieen formod. Tlie question 
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of sftpooificatio Q may tjc considt^red tiu;j: 6 fu‘ro Jis 
fiDoUy settkd. 

W' e shiill next consider t Lo queELion of ihe furtjuii- 
lion of aa emuIsioriH Herr Berger aUtes quite cor¬ 
rectly that T^hen bees was is melted in puro water 
rtnd then shaken up, no cmulsiou is formed, but that 
the introduction of a ettiiill quantity of soda at once 
inakea it poBsibk to form itn emulBioii m this 
way. The question therefore is whether Punic wax, 
prepared in the w^ay d^cribed by Pliny, be con¬ 
sidered to be au emulsion of beeaw^ax and soda 
soliitiom If the beeswax is merely boiled with the 
bckIji without shaking up, it coDects on the t-op and 
YBry little einulaion: 13 formed. If the exiiulaioii is 
fomicd by slinking up, prolonged warming in n water 
bath otmses. the wax to separate again and float on 
the top. If^ then, wo suppose a cousidemble quantity 
of wax to be boiled in this way w^itli soda, we should 
expect to find the bulk of it collecting on the top^ 
joat as when it is boiled with water. 

Following the deseription by Pliny, wo find that he 
stLttes that the whitest pttrt of the wax is skimiDed olT, 
is poured into cold water, and is bleached in the open 
lur Upon si mat of rushes. It is quite evideut that 
this bleaching could oidy be applied to dri , solid 
becHWftx^ which could not poaBihly therefor© be stn 
emulsion as aupposed by Berger. It might certainly 
ftctideiitolly contain a little soda mechanically csLUght 
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m the "wni. But the boiling with sea TTfiter alone 
would E«tT 0 to f&raoTa this ucddeutal impurity, and 
as I have shown no soda ia chemically combined 
with It The resulting' product wil] thereforo simply 
be bleached beeswajs, and will not differ from the 
wax prepared with water alone. 

In order to strengthen the dew tkfit Peihic wax was 
something q_uite dlJJerent from ordinary wax, and was 
specially used for treating wnllfl, Berger points out that 
when tdJcing of ordinary encaustic Pliny speaks of 
wax, but, when discussing wj*U painting, he speaks of 
Pimic was.i and that EimiJarly Vitruvius, in speaking 
of the treatment of walls with wax, speaks of Pimic 
wax.® 

In Mayhofffi ^ditioD of Pliny thii word ih giTen ajs 
pu/}iMxL But in the conff^spondJng prfessflge in Vitni- 
Yiu 3 (vii. y) we tind that Bose, m his lateir ediiion 
alters the pur«Va of his former edition to 
From a note to the text we find that in the oldest 
MSS. (soo belowr p. 78, note) the word appears, not as 
pu-nico, but us Bose refers us further to 

his edidon of tho works of the physician Theodoras 
Priscianus, whore we hud the foUowitig note: ‘pondee 
fere legitur ut pom ice, unde ponico, punioe, quod 
delondum.’ In another note on' cera pontica'; ■ falsa 
lectio punics' (in certoin MSS. of Theod. Prise.) 'nt 
eti^m Apud PliniuiTi alibL' 

^ VVmy, 40 , 


• Vit. yii. y. 
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It is Evident thiit whether Hose is right in his 
reading nr not* no ai-gumont can be based on the use 
of a word which ji com in onta tor of the atithority of 
Rose does not eonaider to be a coireet reatling. 

It will fljEto be noted that Pliny states that Pimic 
wa^ is best for mediciiULl usesp yet when dlsci-issing 
the medicinal nao of was ^ he speaks simply of was 
without the wonl Punic. If he regarded Punie wm 
41 S something quite distinct from ordinary wax, and 
used the word Punic whenever he wishes it jiod 
not ordinarj^ was to he used* it is diiBioult to under¬ 
stand why he does not do so in the chapter on the 
use of was for medicinal purposes. 

If w'e inquire further from what sonree this idea 
of the u^ic of an eiriolsion of wax and soda comes, 
wc find two sources^^ 

In the/^^?^^^l^^^^.ci£i,obta^nedbyDi^J^onf^om the Mon- 
asterj^ of Mount Athos^imd supposed to be written in 
the sisteeDth century, claifning to be the teaching of 
a painter of the cleTenth or t welfth centuiy^ a receipt 
is given for a medium consisting of equal quantities 
of potash Ije, wrjix, and size melted on the fire. While 
this medium ia nientioiieti^ the evidence to bo drawn 
from the Her^rt/ineia as a whole is in favour of egg 
being the customary medium.* 

® tEoeiiv^ for wliitt ks Punic w*x will be fannd un 

U)0 of tke AloJf^rAjuIr toL L 

^ I»lilraa t Th£ m. 3f fouiud hj kim AL Mount Atkoa. 


METHODS OF PAINTING 


4S 


A siniiliir I'eceipt exiats in tKe MS. uf Jelian Le 
Bfegne,^ which begins thm: ' Prenez nne livre de 
cLaux sL douEie de Flandres puLs preneis eaiie 
boulfint/ etc. This receipt Tcftm to the presence of 
potuiih, only if we accept lira. MeoiJiold's emenda¬ 
tion of *Ceiidreii' for " Flandres.* 

Such a medium would in reulity he a glue medium 
widi wax interuiLxed. ft is hiirdly neoeseaiy to 
point out that a medium contRining free stida or 
potash ia objcetionahlo, and would ppobably 

sikin result in the destruction of the picture. 

But it is not necessary for us to discuss iho merits 
or demerits of this naedium. ll is sufficient for our 
purpose that it appears for the llrsL tinio in 
which are not earlier than the end of the fourteenth 
or bcginiiing of the fifteenth century, and that there- 
foro they have no bearitig on the subject wo are 
discussing, mmoly, the medium used before aiid up 
to the eod of the fir^t century of the Christian era, 
Sufficient has been sold to show that Pliny clearly 
does not describe such a preparation, and that we 
inay dismiss it i!is one of the ingenious detions 
that have so long obscured the scientific investiga¬ 
tion of the classical methoda of painting. I shall 
have to refer to it again, however, when dbenssing 
Herr Boigerifl theories about methods of waU 
paintings 

I Mn. MfcrjitlirLd, Ancknl PrtKikf qf /‘wttffflii. vol t 3El7. 
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TTftTing now cleared tlie way we cnn proceed to 
coDsidor the actiial information giTen by Pliny about 
pictiirsB on panel. linen, or parchment, leaving: tbo 
question of wall painting for later consideration. 

In the first place, it is necessiiry to consider the 
evidence in favour of two medinoia havin<^ been 

o 

used, one by painters * with the brush; and the other. 
Will,' with the cauterium and the brusli,' 

In the 34lh chapter of tbo thirty-fifth hook. 
Pliny begins by staiiog that he is going to eriumorate 
ns briefly as possible tho more eminent iuuong 
painters, 'Nunc celebres in ea arte quam tnaaima 
brovitato percurram/ etc. After discussing in this 
chapter tho early begimungs of painting, and in the 
next chapter tho institution of pictorial contests 
at (Jorinth and Delphi, he Legins to dcaciibe the 
great painters in detail in the 3fith chapter, and 
speaking of Apollodorus of Athens, aa3's: — -'Hie 
primus species e^primoieinstiLitit primusque gloriam 
penieillo jure conuilit.' ‘H© was the first to depict 
objects as they really appeared, and he first conferred 
glory on the brush.' And again further on, 
speaking of iieriiis of Heraolea. ho saj's: ‘ Ab hoc artis 
fores aperUs ijeusis Hnmcleotis intravit oljmpiadis 
i.sxs:sv anno quarto, aiidentEtnquD jam aliquid 
penicillutu — d© hoc eniiu adhuc loqtjamur—od mog- 
naiu glorifljji perduiit/ etc. ' Through the gates of art 
thrown open' (by Apollodorus).'Zeuiis of Heraclea 
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parsed Iq the fonrtb. year of the 95th Olympiad^ and 
brought the brush — for It is of the brush we are stiU 
speaking—to the great glory at which it was alrofidy 
aiming,^ 

Ho is evideutlj s^peakiug hero of artists who 
piiintod with the brush. Thifi, however, is not con¬ 
clusive evidence that they were not painters m wax^ 
as W0 shall hnd that he tella us that one metho^l of 
painting in was was with the bruah. But wo ghall 
find, as we follow up the quotations, that he m 
evidently referring to a sehool of painters who used 
a diSferent medium from the wax medium. Thc^e 
pioiure^ with this medium ware evidently painted 
on panals, as frequent roferencas to panel, nne of 
which has already been quoted, are made in ihh 
chapter 

The pigment mixed with this medium could be 
easily romoved from the picture with a sponge, 
because ho teHs us that Protogenes, not satisfied with 
his BuecBss in painting the foam on the mouth of a 
dog, frequently removed the paint with a sponge, 
and at last tlirow the sponge at the picture, when 
the wet colour on the S£>oage was thus replaced on 
the picture and gave the required efiect 

This story certainly suggeata the use of a medium 
soluble in or mixed with water, though it njight 
equ[klly happen in the case of oil painting. It could 
not have happened with a wax uiodjUm, eicopt In 
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a Tory hot cliinat© like that of Egypt duritig the 
aunimer months. Wo also know from thus chapter 
that the pictures of this school of painting were 
destroyed by dimip. 

In chapter 37, Pliny proceeds to discourse on 
painters of an inferior rank, who, howeTcr, were 
' painters with the brush.’ He says. * Namque aubtesi 
par est minoris picturae cekbres in penleillo:’ 
* It is well to add some mention of those who won 
fame by the brush in a minor kind of painting.' 

In this ohapter ho mentions the painting of stage 
scenery iuid the painting of walls, so that there is 
clearly no distinction in his mind between the 
methocl used for these tbreo purpoises, namely panel 
pictures, stage scenery, and wall decoration: they 
are all ■ painters with the bnish." 

It is also in this chapter that the method of 
varnishing pictures in vented by Apelles is mentioned. 

In ohapter 38 a method of frightening birds by 
picture of adragou pahitcd on parchment is described 
lo chap ter 39 he discusses who was the inventor 
of painting in wax, and then ^ proceeds to give an 
account of famous pointers in this jnedium. Speak¬ 
ing of Pausias, who had been taught encaustic 
painting, he says that he retouched 'with the brush ' 
some walls at Thespiao, but was not aucccaafiil, as 
this kind of painting was evidently not in hts lino, 

• PUny, *s]iy, 40, 


METHODS OF PALVTIXC 


40 

'Pmiib ct ipse peiAicillo purietc^ Tliespiis, cum 
roliceretitur quondam a Polygnoto picti^ multumque 
compaTadone supcratus esktimabatur^ qiioniam non 
auo gcnere certasseit/ "He also pain Led with the 
bnigh some walla at Thespiuo when t-bey were beihg 
repiiireri They hatl been previously palnt^ by 
Polygnotus, and the work of Pausias wag considered 
to gnSbr mnch by comparison, for he was contending 
in a style not his own,^ thus a-pparently indicating that 
wax painting was not the method usually us^ for 
painting on walk. 

The next sentence, however^ thro we some doubt on 
this condusfon. aa Pliny saysIdem et laennaria 
primus pingere instituit, nee canuiras ante eum 
tditer adornari inos fiiitj parvaij pingehat tabello^, 
nmxinioque puerus,' ^ Ho first started painting oofler^ 
ceilingBp nor had it been the custom before him to 
decorate arched roofs in this way. He usually 
painted small pictures, chieHy of children' Unless 
we are intended to draw a distinction between instituo 
and pingo, and to understand that while ho intro¬ 
duced the decoration of ccilmgs, not necessarily ex€- 
ctiitil by hk own haud^ he jMiintcd, with his own 
band, on putiel small pictures of children. 

Further hght k thmwn on the process of painting 
in wai by the following quotation:—Hoc aemuli 
mterpretabantur faeere euin quoniam tarda picttirae 
ratio esflot illiL Quam oh rem datuniH ei ccleritatis 
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fFLaLati] absolTit iino die tabellam, quae vcKjat^a fist 
hemeresto^p paoro picto/ "This hh riyals interpreted 
as due to the slowness of that miumer of piiiuting. 
Wiorefore wislilng to gain, the reputation of 
celerity he eooipletcd a picture in one day. It 
wxis a portrait of a boy, and was called "a day's 
work.“^ 

So lodioua a proe^, in which the execution of a 
pifliure, it is to be presumed of small size, in a 
single day was regarded as a remarhable feat, isp 
apart brom other reasDn!!i to be considered latcfi 
further eridonee that the wax technique was not 
convenient for large aurfaecs of walls. 

Further on m this ebapterj after mentioumg 
various painters ond their principal works^ Pliny 
—^'Haeteuu^ indicat ia proccribuB in utroquo 
geiiere non sileljuntur et pruttis proximi: Aristo- 
elidea, qui pinxit aedam ApoUinis Belphia,' " Though 
I have m far meniioued only the leading jiainters 
in each branch, I will not pass over in aiteuco those 
of the second rank: Ari^toclides who painted the 
temple of Apollo at Delphi' 

We have here a further proof that there were two 
schools of painteiSj those who painted ' with the 
brush,' and Lhose who painted in wax* 

It is not clear, however, whether in the remainder 
of the chapter Pliny is speaking still only of the wax 
painters or including both schools^ 
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In ooiifinuiition, in the mblo of contents^ we llnd 
as foUoft’s:— 

‘ Qui pcnicillo pinxerlnt 
De Avinm oantu compescatido 
Qui encausto oauticirio vel vol pem<riUn 

pinxerint' 

* Tliofie who pftinted wilU the brush 
On silencing the singing of birds 
Those who pointed in encaustie with the 
cttutorinna, the cestruni, mid the hruah." * 

These throe methods of encaustic painting will next 
have to be considored, but the distinction k dear 
between those who painted with the brush, and those 
who painted in ©ncaiisdn with the bnisL The 
story about the birds divides for us the part of the 
boot dealing with the quo kind from the purt deal¬ 
ing with the other kind of painting. 

in the 41 Bt chapter the diETeront kinik of wax 
painting are deambed, and in the 42ud chapter 
a special method of pLinting or dyeing cloth tused in 
Egypt, and so the chapters on painting end. 

It ia, I think, clearly established by these quota- 

* I kaTn adoptdd tto rejdlng ■cacaiLcto panteHq^ mtarKl hr 

Mityboff on thti aatborii^ of ttio CodeV BMnbcrgie^Liiip tlie Bimt 
ftmfibnt eitant. It waa who KlLe»4 "‘cMtEno' iniq '*1it 

tmi/ wblung to h*nnnni*e tho Indij wilb tb^ Ttit xaiy. 41 
wborv It nm# At in ebc^re MByholFi pt^po^ed 

fimciidBMilti of iBCTf, 41, p. 

1 '. 8 
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ticiDs the painters in dassiuul times paiitLed on 
punol £ks w^ll as on walls, and thjit thera ware two 
quite difiareut metlioda of paintlopf panel pictures, 
the one defined by riiny as ' painting with the 
brush,* and the other painting with was, 

\\ bilo the ev id once is not oonelusive^ it is on the 
whole in favour of the view that Piiuy rt^garfled 
^painting with the brush* as ecjiiallj sintahle for 
pauols^ large c^anvas piotiires, sceueryj and wall piiint- 
ing, wIuIg the paintiiig in w'ax was uonfined to panels, 
probably of smah siise, and that tho process was 
recognised as a tedious one unsuitable for laig^e sur-^ 
faces. 

The D^edium used for ■painting with the brush' 
is noivherB described, but the story of the tise of die 
sponge oortaliiiy suggests that it was a medium 
which could be mixed wdth watcr.^ The fact that 
the medium is not montioned is strongly in favour 

^ If the falt<iwliig HLoiiSe of PldtiircVE maj' he fireswit an fijr, I 
WD^tald inggcat thut tte fipiii lu it itraDg crHd^fncio of ihfl IWo of a 
wat€iF medjtiffl for pace L picttiiw^ aiiJil thjifc it Ogreea %ith PUnj'a 
■tAtenumte A 4 tti ttn dEfttructiotl of paintiDgi, J t ife tJ lilikoly thjit 
rintuish ia alftiaiDg ta baon whii^ w oictr^j^cJjr ifnmblQ t 

Tfi^ ftKrfr tBI i£V\[it ^^iFTH jias ip' t-ypolt TBX'li 

^ lipr aZ Si tHr ipbifiJwvr 

oi'T^ st^ if ^p^^^4^PDJ S^k n-^r rsa ^j^bian 

giwgiipfra mill fiSmn. iral ^f77i^s£mtt j^pi rim 

SXkm indaej, * I yh t- imiiifl to paint ftll Othrr f&iic iea 

OD a wet ground, ao iwiftlj riri thiiy finlo Kad Ieilto Uie mindt bnt 
the LtimsM ^ th&fte bflo^cd^ paiiited hy it em it were in nuaitntic 
by meABE of fire, |«4Te tn^hind m the memory which moTC 

nnd live and Bpeak Eni\ r«iiiii,Ui for cVet, * maforiii#, G. 
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of the conclu&ioa thfit it. w£ks either gum, or 
glue, or any one of thea^ according to the fancj of the 
artiat These mBdiuma arc so obrious that it might 
well never occnr to a writer to Tnention them. The 
same omiEsioiis are to be found in later MSiS.* whem 
iho special methodic and materials for laying on 
gold, etc. etc., are mentionetl, but it lioea not occur 
to tbe ^vxiter to say with what he miitod his 
colours 

Of the three mediums mentioned, the early and 
almost universal use of egg aa a medium m Italy 
and elsewhere, and the By^niine traditions, point to 
this being moat probably the medium used in elassica! 
times. 

There is no need. howovoTp to imagine that there 
ia any mystery in the matter. These suhstaneca 
were known, just m they were known in the 
fifteenth century^ anci wore used probably one for 
one purpose and one for another, just as they wore 
u£)od in later times. 

We find, for instance, that in order to prepare a 
proper pain ting surface the E^^piian of the nineteenth 
dynasty covered the wood of the cofiLn with a gesso 
of chalk and glue, aiid we find Cennino Cennint in the 
fifteenth century, directing panels to be prepared in 
exactly the same manner, while the directions given 
hy Pliny for using white of egg in gilding agree with 
tho direct ions given by Cennino CeuninL It is surely 
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reaaotiaWe^ therefore, to Guppose ttiat before the 
revolution prodnced in painting by the introduction 
of the use of drying oU^, lirtists mtide of the 
three obviousi mediume at their eominnnd—egg, glue* 
imd giiii]^ and that probably just os egg was found 
to be the moAi suitable in the iifteentli eenturyj 
So it was found to be the moat suitable in the first 

tentiiiy. 

At any rate, until wc have further inforinatioD, 
there (an bo no justification for deriiang mediums, 
made of mixtures of was and for which there 
ia not a particle of historical evidence, and for oior- 
cising our ingenuity in getting away a^s far as p^ible 
from the obvious.^ 

have next to conaidor what lafortriatton can be 
fieriv^cd fooin Pliny about painting in wax^ 

Some writers have suggested that the wax medium 
wiis the wax soda emulaioiin others have suggested 
that the wax tnetlium used by Greek painters was 
an emulsion of wax in turpentinOj or of wax in a 
mixture of drying oil and turpentinej or of a drying 
oil, mmtsb, and turpentine. Such mediums; on the 
purely negative evidence which we have obtained 
from a study of Pliny^ are quite inafimies-ible. 

We ^ball have to consider three different chapters 
of the thirty-fifth book in order to understand clearly 

^ tierr bc1ifl¥Eifl tllll tnc’dltitn to hftTIS' been a. wai iocia or 

|K>taiib emulTtt^EI. 
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whiit Pliny to saiy ^boiit enennstie p£Lmt[tig+ 
In the 31 at chapter^ after diecne&lng the TOrious 
pignn^nts,ho : 'Ex omnibus coloribua crctliinn] 
amiint, udoquo ialini recttsssmt pnrpuriaaum, Indmon^ 
caoriiknm, Melmnm, anripigoientum^ Appianiim, 
Corae tmgnntur isdom his coloribu^ ad eas 
pictures, qttae muruntur, idieno parietibuE genere, 
sed classibus familiari, jam veno et oncrarii® oaTibns, 
qnonJam et pericula oipingimus, ne qtik tiiiTctnT et 
rogofi pingi juTatquo pugnaturos ad mortem ant 
eerto caodem speciose vehi/ 'Of all colouis tlmao 
which low a chalk ground and refiifio to bo laid on a 
damp snrfaco are purpuriftsnm, indigo, eaemloum, 
Melian white, orpijuent, Appiaoiim, and white lead. 
Waxes are stabied with these aame colours for pic¬ 
tures in encaustic^ a kind of painting misultable for 
walls, but commonly used for ships of war, and now 
ako for merchant ship». Since we piini even those 
vehicles of danger, no one should bo surprised if wo 
also paint our funeral piles, and like to have glmliatore 
conTcye^l in aptendid carriages to death or at least to 
carnage^ 

The first part of this chapter denling with the 
pigments which cannot stand a wet i^iirfaco we shall 
consider later. 

We have it here dearly stated that all th^ pig- 
ment.s were tieed for colouring wax for encau$stie 
painting, and that the proccfis was not suitable for 
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walk, but was usad to decorate ahip^ Ah we know 
from tbo chapters already quoted, eucauBtic jjamting 
w£ta not confined lo ship decoration. We have here 
a confirmation of tbo former probable eouclueions 
that encanstia was seldom u&cdj at finy rsta in 
the time of Pliny^ fot wall decoration^ but we know 
60111 the ll4th chapter of th^ tbirty-sixth book that 
Agrippa had tho potter’s work in the baths painted 
in encaustic (figlinum opus encausio pinxit In cididk, 
rehqua albario adDmaTit). Thia must hayn been an 
omauiental term-cotta work introduced as part of a 
scheme of wall decoration and pEtinted either before 
or afier it w^as put in positiom Evidently Phny 
regarded this as a proof that ho would have spared 
no expeitser and would thoreforo have used mosaic 
if it had been invented in his time. This is a close 
approach to treating the whole wall with encaustic^ 
if the terra-cotta was painted niter erection. It will 
be evident, iis we prciceed to consider in moro detail 
the nature of the process^ that while not jmpooidble 
to apply to waUs, the process wonld he Hitfi cnltA 

1 In iiUGripfcinn froui AtLcOi, wbkh irccardd Uies bnildiiig 
ABAcnntt# thfc nrecbtbeitvii^ occim the entTy of a sum paid to tbe 
BJicaniti-a I-ur luiTin^ pmLnt'Ord tba cym&tiDm on. tna epd- 

■tyUoiQ o-f tha Interior: ^irantFratf tA rj i-rl 

ifisrr%Odif Tjf (CfioSt Smilii^ irtidEE ^nl.J. 

TKitt en-catmtii!' wilq UrMnl At m Inter date for decDritititi MctiiJi 

frotn tho ■tA|£iiient ixi^ Frocopina tbitt JnitlnUiij Mb it^tariitg 
the impBriil pnhur, h-ti4 th6 ceilings d^oorAtMl, ant with pnizitiiigi 
in mcltH] WAX, hrAJLipri tz ml hnt ^th mmuLic, 


METHODS OF PAINTING 


57 


After discussing tbe artiste wko painted 
the bniBhp' ho speaks as foDows in idiapLer 

’Ceris pingere ac picturaia inurere quis priraus 
excogitAYoritp noa constnL Quidam ArlsLidLs In- 
Yentiini putant, poster consummatum a Praxitole; 
sed atiquonto Tetnsticres eacaustae p^ttiray exjsti- 
tore, ut Polygnoti <it Nicanoris, Mnesilai Panorutii, 
Elasippii^i quaque Aeginae picturae suae iiiscrlpBit 
ivixa^Vj quod profecto non fecisaoL^ nisi encaustica 
mTenta/ 'It ifs not agreod T^ho first thought of 
painting with was oolours and making a picture by 
heat. Some think the art was in vented by Aristides 
and afterw^arda brought to perfection by Proii boles. 
Put there are in existeuco encaustic pictures of a 
date somewhat earlier thnu theini, such as those by 
PolygnotnSp and by the Pariiujy Nicanor and Mnesi- 
laus. Elaslppus also wrote on his pic Lu res at 
Aegiiia which bo certainly would not have 

done unless encaustic painting hod Ik^cu invented^^ 

In the former chapter we have had the coloured 
wax associated with the verb Ju this 

chapter iimrm is brought into assixiiation with 
encaustiCi and iyxaienf, so that there can be no doubt 
" of their being used to dej^ribe the same process of 
painting. 

The opening semtenca of this chapter/Ceria pin- 
gere ao picturaiii innrere/ hns given rise to serious 
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niLseoDception as to tlie probable nature of tlie 
process. It has been assumed by miiny writerfi on this 
subject, of whom EasOnke and Doaaer arc oiamples,^ 
that this means thaL the painting' proce^ was done 
tiisfc, imd the heating of the surface done after words. 
They have therefore tried to devise mediunts which 
would on the one hand be fluid under the brush 
when cold, and could be subsequently fused by 
heating ^dthout mj tiring the picture. I do uot like 
to say that to produce a picture under such eon- 
ditiona is impossible, hut the experiments I have 
made with wax dissolved in turpentine^ and the 
attempts I have afterwards made to fuse the sur¬ 
face, do not encourage me to believe that anything 
Dan be done in this way. Unless the wax is in great 
excess the fusing process is quite useless as a method 
of attaching more firmly the comparatively easily 
removed was turpentine pointing, and if it is ui 
suflicieiit axoes$ to fuse, the picture itself is inevitably 
injured Stich wax turpentine painting, even after 
subsequent heiitiTig, docs not make ncorly so durable 
a job as starting with the fiiGCHl wax right away- 
The mtroduction of oil instead of tiirpeniine mercusea 
the dithculties of the operation. 

There is no need, however, to translate this 
sentence as if the "innrere pieturam/yif/oircd the 

^ Eaallate, MnifnaU /nr Ffi*tnrjf ^ Oil Jh. I^. 

Dunneir, daa arxh^oir Imi. Abtheil irr*. 119. 
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process of "caria pingere/ as Majhoff^ bas correctly 
pomted ont„ Without eoteiing into tho snbliiltica 
of the Tarious n&os of tfc* it is suflioieiit fot our 
purpose te state that cie denotes a closer comiectien 
than that implied by ei, and can be ascd therefore 
to represent the simie idea In a slightly dilierent 
form. This sentenca may be therefore regarded 
as an attempt to give a complete description of the 
process of cacaustic painting, by Tnontioning that it 
was a process for paintiug, it involved the use of wax, 
and it also involved the heating of the wai during 
the painting process. 

Moreover, Moyhoff points out thab if DonneFs 
view be accepted tho pa^go should nm^ 'Coris 
pingere pictaij^ua inujere,* 

The correct tmnslatiDu of iytcaiMr icnd therefore 
of in urn is diSculL Mayhofl', in the communication 
to Herr Berger, which has been already roforred to^ 
considers that the correct translation is not" ainhreti- 
non/ but rather ^ aufbrenncn'—keiss auf den 
Malgrund auftragen * 

At the and of the section dealing with encaustic 
painters, tho following chapter occurs^:—*Enuansto 

1 O fniinnni rrfcr.iiJH t« Emnt UergCt^ pHuti^ Jn iir4 

¥uL L pv 

* Thll TUiw \m tiCHaElrmeil by the lolUlwing KliiuioD to the pracAu 

Sn PLcLi&TCll? ^ flfi Tv ^— 

pmtitcil lit pncmitic by nltSUta oE fim.'—AsKi^oriu*, 7SU ^ V 

* Fliuyt 41, 


60 


GRl^EK ANTI BOMAN 


ping^oDdi duo fuere antiqult us ganeraj cm at in ebora 
castfo, id estv Tericulo, donee classes pingi coepere. 
H(h; tertium accessit resolutiB igni eeris penJciUo 
utendi, quae pictura naribus nec sole nee sale Tcn- 
tisTs corrunipiMir/ * In mioient times there were 
[only] two meLkixls of encau.Htte pjiinfcing, with wax 
Aiui on iTory with the cestrmn, that is with a sharp 
pointed tool, until it hecarae the custom to paint 
ships of war. Then the third method was iwMed, 
that of melting the was colours with fire and laying 
them on with a brush. This kind of paintxtig applied 
to ships is not injured by sun, wind^ or salt water/ 

If we inGluda along with this chapter the state¬ 
ment made in the contents, *qai eucauabo cauterio 
vel cestjo vel peniciUo pinxerint," we have evidently 
here three methods of encaustic painting—with wax, 
uaiug the cautoriiim.on ivory, using the ceatriun, and 
again with using the bnish. 

Professor Mayhoft‘has suggested an amended read¬ 
ing of this chapter^ replacing the word ^ceni' with 
the word 'cauteria,* thiie making the passage run, 
that thei!e were two ancient tdethwlSv "one with 
the cauterlnm, and the other with the cesbnim on 
ivory/ 

Whether we accept this amended reading or not, 
there is no dispute as to what one of the three 
methods was. The cauterium is the name used 
for the brandlng-^iron for cattle, utid for the instni- 
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iiieiit UBecl in autgerj for performing caut^iefi- It is 
tliereforc a liot metal LnetniiiieiitT witli T?hicli tte 
coloitr^ sticks of was could he moulded and 
fiiodoUed on the panel into the requited picture. 
The only other iinstminont mentioned in this con- 
naction is the pa^Biov, which Mayhofl, with ^ent 
probability^ identifies with the cauteriutm 
,The painting on ivory with the cestrum reiiuins 
up to this day an nnexplflined process. Many m- 
genions siiggestioiis kavo been made, but they are 
merely suggoi^tioiis iinsupported by evidence* A 
very complete diEcnssion of possible osphkniiLions is 
to bo found in Herr Beiger^a for which 

the roferetico m givenA 

Leaving then the painting on ivory with the 
cestrum unexplained, we come to the third process^ 
lu^mely, painting with the brush. 

Pliny’s description of this pruce^ is perfectly cloar 
and definito—*hoc tortiiim acccssit, resolutis igni 
coria peniccUo utendi^ —and yet inosE of the writers 
on. this subject have rofusod to accept the process as 
describeil by Pliny, Eastkko, for instanca. at once dis^ 
Diisfics it by saying that it is impossible to paint with 
malted wax alone, as it cools too rapidly on the 
pancU 

The discovery, however, of actual was portraits by 
Flinders Tetrio at Hawara, paintod apparently in the 

s VuL i* p. ^ 
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second ^entury^ aad very little later than tlie time 
we are coii.«iideringp tlirew fresh light on tie matter.^ 
Many simiLir pictures have since been discoTcred, 
and they are remarkable for tho fact that in many 
both tbe tnodelling prwesES with the cnntoritim and 
a^ork witb tbe brush can be seen $Sde by side* 
Flmclors Petrie was, I believe, the first te point out 
that in Egypt, for many months, wax remains meli^ 
in tbe sun, and that therefore far from presenting 
difficulties from too mpid cjooling on the chuths, the 
difficulty would be tbe other miy, and be mentions 
a particular case where the eye of a portrait has got 
fiinudgetl by a csarolcss Sngor * 

Tlifi eaae, tbererera, with which melted wax can be 
used as a medium for the brush is a qiiestien of 
temperature: m we move from Egypt to Greece^ from 
Greece to Homo, and from Romo to Ftance, the 
difficulty would increase, and special methods wmiild 
have to be adopted, 

Tho experiments oil was-painting made by Herr 
Berger are of gi*eat interest, and he has doubt¬ 
less correctly idcniificc] the epooti-like instnimenb# 
found at St* iledard, with the cantenunip but on 
this question of brush work with melted wax bis 
account of his experiments is uot clear. He seems 

^ /Taicvpq:^ FliDd«n PetrisL Tht LcAddblull 

Freit, 1S$0. 

^ ^ la. 



SIUCT TdOr^XILLFD FKnV OMlUrer^b jy !CAT;|0N^ QALLEmT or 
FOirTBAlT rrflST yiWilKA FiTNIR^. 
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to liave UBod a TDodittni of fesm, and nut oU^ 
and to Lavo Tariocl tha proportion, and he does not 
state what these proportions wore. The introduction 
of a drying oil is, in tho light of the information wo 
havo doriTcd from V]my% quite iliegitunato. The 
mtroduction of a very small qiijintity of olive oil, 
ospecianv if countargeted by hardening tho was with 
a roaui, prodticea a jnlstuTe which is firm when cold, 
but the addition of an approolabia quantitiy of oEva 
oil results in a soft mesi which will not harden- If 
the olivo oil is replaced by a drying oil, then the 
ultimate hardening of the surface depends on tho 
oiidatiQti of the oil, and to all intents and purposes 
W 0 are merely painting an oil piature with the 
supariluons introduction of wax and resin. 

Pliny says the picture is to bo paintod with the 
brush with wax melted over the fire, and speahs of 
no other admlxtura What we wish to know, is 
wbether tide process is practicable in more temperate 
climes. Wo have seen that in Egj'pt there would 
be no difficulty* 1 determined therefore to expari- 
ment upon this pomt with the a^istanco of Mr. 
Thomson, a young art student. 

Tho beeswax miied with the pigments were kept 
melted in little pots resting on a hot plate. The 
hot plate also sorvied for mixing tints* Ordinary 
artists' brushes were used, and the painting done on 
wooden pariels. The secret of am^esa proved to te 
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tbfl WiLTuiing of the pano]. This can be done dther 
by holding nciir the stirfaco ji lump of hot metalp 
Euch ^ a Golderitig bait, and than painting on the 
SLirfacG thus warmed, or better, by warmiag the pmol 
OTOT a gas flame or in front of a tire. The paintmg 
muGt 1 k 2 executed rapid!j and with certainty. There is 
no diilieLilty in OTor-pamting or in keeping the }>anel 
juBt warm enough to enable the eoiotiT to be freely 
laid on without fuaitig what haa already hardened. 

Probably no such warming of the panel is necesf^kry 
during the summer either rn Greece or Rome. 

Jmst when about to coramenc® these BEperiments 
1 found that Mr. Bums had many years before 
doToted a year to experimeatiiig on painting with 
molted was. The powdered pigments niiE^d with 
^the wax were kept in front of a fire in bottles^ and the 
picture was painted on a oanTos which waa kept 
Bii flic ientty warm by placing it so that the back was 
ex{K)^d to the warmth froni the firn 

The following photographs of one of the experiments 
made by Mr. ThomBon and myself, and the beautiful 
work by Mr. Burns,^ proTo conclusively that there 
is no difliculty in painting with melted wax with the 
brush even in northarn oounttiea, The process does 
not lend itself to glazing, but if the linisUed work is 
polished with a piece of hnen^ it has all the appenr- 
auce of an oil picture, while either thin woshea or 
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impfiato paintiiifr are at the eomaumd of the 
artist. 

The reiuains found at Su MMard thTow further 
light OD this queation. For a detailed d^-ription oi 
them the reader is referred to Berger's J/aJ/wAnit 
voL L page 21L 

Among the contents of the veasols vas found beas^ 
triLt. and a miiture of ticeswax and nsin.^ Some 
long ihin metal rods, with a shadow spoon at one 
end and a Battened portion at the other, have been 
fliipposed by Herr Berger, with every probability, to 
be specituena of the cauteria used at that timei Thenr 
was also a bronze box, measuring 12 cull by 20 cm. 
and 10 cm, deep, and divided into compurtruenta 
which are covered with silter dda, stamj:^ full of 
square liolcs, and thus forming a silver grid over the 
top of the box. 

Herr Berger suggosta, with every probability of 
truth, that thia bos was fillofl with glowing eharooal 
to melt the wax oolouis and warm the cauteria. It 
would, however, serve another purpose still better, 
with its huge hot surface covered with the silver grid, 
namoly, the warming of the panel at iutorvals during 
the process of paiuting. 

. ' Tho Kidi fDiind h) one reiMt bjf rhertmil an dnnbtjM 

di£fr to ihm nidatidbof thm butwnx^ Herr Mafttahnii: 

toL L p, tSffS, utd %ht oXpCTimBfit# hj Buoblur) 

If anSch, p. tMcJi plain CLirXTvfil 4 
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In Doncludion, ike significciuce i>f ths resin mixed 
with, the wax not seem to have been completely 
crrasped- By difisolving a dry resin in the was we 
raise the melting point, and m£kko it mueh more 
difficult to mampolate. 

Eat by mi s ing it with the semitiuid pine 
balsam axisting in quantitteA in the aurreundiiig 
forested the painter of Stv MMard would lower 
the melting point of ihe wax, and make it easier 
to manipulate. The reanlting niedinm would also 
be more translucent, and ultimately harder than 
the wax alone, though taking longer to Ijceome 
firm. 

Experiruents I have tried with beeswax and Canada 
balsam have clearly demonstmted the statementa 
uiatle above. In the coiireo of time the volatile 
turpentine of this balsam would evaporate, fmd the 
final result would be the mixture of wax and resin, 
free from the original turpentino found at St, 
M^lard. 

It seems a vury naiiiral development of the tech- 
nique in more northern lands, where pine balsams 
wore plentiful, and whore the high molting point of 
the WAX seriously increased the diERoullics, to use 
this mixture. The wax removes the siiekineas which 
the balsam would have if an attempt ware made to 
u$a it alan0p 

To 3 um up, the atatemonts made by Phny^ the 
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dj«oovcnc!i of wax pic tures at Hawara, the matenais 
found In the gravo at SL M^dard, and Herr Berger's 
experiments and my own combine to give us a com¬ 
plete picturo of this old technical process about 
which BO much speculation liua been indulged In. 

The origin of the technique from two sources, 
modelling in wax and tarring ships, is clearly shown 
in Pliny '3 account of the process; the two resulting 
uiethoda of paintmg with the cattterium and the 
brash are also correctly and clearly described by 
Pliny, and the two lucthods are found side by side 
in the pictures from HAwaro. 

Finally^ the difficulties that have been supposed to 
exist arc completely removed when we allow for the 
climate of the region where wax painting originated, 
and when wo find how easy it is to overcome the 
difficulties by wanning the panel The mlrnduc- 
tion of pine balsam and the bronze box, with the 
painting and modelling tools found at St. ilMiml, 
complete the picture, and show us a modiiication 
due to northern climes of the pure and simple wax 
mediuiD. Large panels could of coutee only be 
painted in warm weather, or by heating them with 
a hot bolt or brazier. Wail surfacea could probably 
bo directly painted in a warm climate, but in a 
colder climate would require to be heated with a 
brazier. Vitruvius describes the use of such a brazier 
for heating walla which wore being varnished with 
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beesvax. VitrmsliJtig is a sitnploT mfitter than 
paintiQg, and I am disposed tro a^ree with Pliny that 
the procesa was not anitablo for wall painting in 
Romo, though posaiblj' in Egypt and in Greece, 

Wb shall now proceed to consilder the methods 
used for piinting on wal]^ 

Before looking at the mformation to be obtained 
from Pliny and Vitruvius, we must first shortly con¬ 
sider the poasihilitios in the uao of mediums for wall 
painting which the information idreadj collected 
brings before us. 

In the fijst place we have the possibility that the 
pigments minted with water were painted on to the 
wet phistcT. This is the process known as Bncn 
PrescOj and is probably the sunplcBt and niost 
obvious form of wall painting* 

Or before being laid on the wet plaster the pig- 
ments might he mixed whh gum, glue, or egg; or 
agaitLr the plaster might be allowed to get dry^ and 
then the medium might bo used to attach the 
pigmonts to the diy^ surface* 

In addition to these w^ator mediums there is another 
possible one, namely, nitlk. The caseine in milk 
fomis a very strong and durable cement with lime, 
and consoquontly milk^ ia a very suitable medium 
for wall pain ting, 

Bosides these water mediums the widl might be 
1 Fliay, mri SG j oiir. 5*. 
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paint^ in encaustic, tliough tbb wonid eyidently be 
a. tEonbloaemo process, aod finally the wall fturlhce, 
painted by any of these methods, might iw Tur- 
nished with wax to prtserfce and polish the 
surface. 

There is evidently no reason why only one of these 
methods should be used, or w^hy more than one 
rriothod should not be eonibinod with another, just 
{IS we find Cennino Oennini directing work to bo 
painted iu biion fresco, but also directing it to be 
finally finishod, when dtjp with egg Lcinpera. 

A wftllp for instance, might well be begun in buon 
fresco, painted with a sisse or egg medium, and finally 
Tarnished with wa]£_ 

There is no reason to suppo&e that only one of 
these luolhods was solected and always tiscd, and 
therefore it is not surprising that authorities should 
diflhr or that the results of anidysLs should vary* 

The question, however, that has recently been 
reopened by Hen Berger is whether the procisi^s 
known os buon fresco was ever used, and whether 
the process which is caUeil stusjco histro was not 
the niih’'ersal process. 

I have not incliidad stucco hietro among the 
poarible processeis which 1 have 8 ugg< 3 ited above, but 
we shall have to coDLsider it in due course; 

The princi|JKal authority whom we shall have to 
consult in this matter ia ntruvius, but before 
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d<mg so wa uoiiHicler first the stat^einenis made 
b)' Pliny which throw light on the itiibject We 
have already noted one of these, in which ho says 
definitely that encaustic painting Is not am table for 
walls. In the opening of the same chapter^ which 
r here ref|uote, ho mentions certain pigments not 
enitable for paint log on a wet surface. 

^Ex omnibus colorlbus oretulam amant udoqiie 
inlinl recusant pijqjiirissumj Indicum^ caaruleuiiS:^ 
Meliniun, auripigmentunip Appiannm^ cenissa.' Tbi^ 
aentenco is quite meaniiiglcss if it is intended to 
apply to water only, but if it means a wet surface 
of hme it becomes intelligible, as many of these 
pigra^snts would be destroyed by wet lime. The 
reference to wall painting in the next sentence makes 
this meaning all the more prohabla 

But this chapter must be considered In conjunct 
Lion with another chapter^ xxxiii o6i where ho is 
describing different Tarieties of ochre. One variety 
he calls marmoro^um sil, and then goes on to say, 
"Hoc autem et Attico ad lumina iitutitiir, ad abacos 
non nisi nmrraorosQp quoniam m armor ineo reaistit 
amnritndinj cakis,' *This and the Attic sort they 
use for high lights ; for panolkd spaces none but the 
marumrean kind, because the tnarbk in it reeiste the 
acridity of the lime.* 

If this mention of a special ochre which resists 
lime be road along with the montion of the special 
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eolont^ wiiich da not resist a wot Riirfeca, I Ihink tlie 
eombiDed OTidonCj* fthows cloarlj tLftt he is speatung 
in bath oa$os of the action of wot Ihno* and tboreforo 
is familiar with the pi^cesa of painting on wet 
plastor. There iSi however, another intorosthig poiiit 
to be noticed in the lust quotation. One of the 
argil ments against the use of buon fresoo in classical 
times ia the large area covered at ano time by many 
of their wfdl paintings, as it b beld that buon fresco 
involves the treatineiit of limited areas at a time, 
and therefore joins should be visihia Wo shall have 
to conaidor these mattcra presently at greater lengthy 
but in this chapter Pliny distinctly suggests^ by the 
use of tho word that limited spaces or pimeb 

enly are painted on the wet plaster, and that con* 
sequentlj a pigment which could resist wot lime was 
selected for the painting of such limited arooa. It 
may well have been that, while tbb wet painting was 
used for important decorative pictures, tho cheaper 
decorative colouring round the margins was painted 
on dry phis ter in a less durable maimer.^ We shall 
find some roniarks of Vitruvius bearing on tlMB point 
In the rueanLims the evidence b dear ivnd un* 
mistakable from Pliny that ho was familiar with tho 
operation of paintiug on wet plaster. This does not^ 
howeveTp exclude the possibility of some medium 
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like being mued witk tKe pigments laid on thm 
wet surfAce. 

Wg shall nest consider the information to be 
obtained from VitruTim 

In the seventh book of his work on Aroliitectnre^ 
after describing the making of concrete Hoors and the 
preparatioiL of lime, and the pksterlng of archea ajid 
csomices^ he proceetlsj els follows^ in the middle of the 
3rd ehaptor:— 

'Corojiis esplioatts parietes quam asperrime trul- 
hssentur, postea autein siipra, crullissatione sabares- 
cente^ defoimentnr dlrGotJone^ Iiarcnati, nti longi- 
tudines ad regulam et ad hneam, altiti^dmes ad 
perpendicnluni, angiili ad normam respondentas eiL 
gantnr, Namque sic tmendata tBctorioram in picturis 
erit species. Subare^ente, iterum et ter tie indn- 
catiir. 1 LA com fundatior erit es: harenato directiira, 
eq firmior erk ml Totuatatem solid! Las tectorii. Cnni 
ab harona pmetcr tnillissationem non mloos tribes 
ooriiB fuerit deformatiim, tunc g marmore granoo 
directiones sunt snbigondaCp diim its materies tem- 
peretur uti cnni subigntur non haereat ad ruiruin, 
sed puTum femim e mottario liberetnr. Graneo 
inducto et inarescontOp altenitu corii4in niodiocre 
dirigatur- Id cum aobactum fuerib et bene fricattimj 
fitiblilius Inducat ut. Ita ciim tribus eorits Imrenaq 
et item mariiiorlB solidati purietes fuerintp neque 
rimas Deque allud vitium in so rocipere poterunt. 
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Sed ot llaciilonim aubactionibns I'liiidiita EoJidil;4^le 
moriuorlsque candoro firmti kvigata, colpribus cum 
politionibus induct is mtidojs exprirnant splondorcs. 
Cploras ttutem* uda toctpHo cuiu diiigentor simt 
inducti^ id€o nan rcmlttiml; sed mint parpatuo per- 
iMCiiiantas, quod calx in fonioaibus axcoeto liquope 
facta raTitatibus avimida, ieiunitatP ooneta corripH 
in fio quae m forte contignnmt, inbtLiojiibiiBqttp ex 
alib potnatatlbus conlatis aeminibua sen prinaipiLs 
una solidescendo^ tn qiiibuscumqiic jr^eTubris est 
formata cum fit arida redigitur nti flui gaueriB pm- 
prias Yideatur habere qualitates. Itaqua teefearia 
quae recta suut facta neque vetuBtatibua bunt hor- 
ridji, Tjeque cum extergentm rsmittrmt enJoreSt nisi 
si parum diligeuter et in arido fuarint inducti. Cnui 
ergo ita in parietibus tectcria facta fucrint uti supra 
scriptuni est, et bnnitatem at spkndorEjn et ad 
wiustatam parmaneutem virtutetn poterunt habere. 
Cum vero imutn corium harenac et unuui min uti 
marmoris elit mduetam, tnimitaB eiua iiiiniifi vakndo 
faciliter mmpitiirnocsplendorem poUtionibus pmpter 
iinbecillitatem crassitudmiB propniim obtinebit. 
Quemadmodiiin enim itpeculum argenteimi tenni 
lamella ductum mccrUia at eine Tiribns babet reiniJ^- 
sinnea aplendoris, quod autom a solida teiupcratum 
fuerit factum, recipient in sc iinnia vlribiiB politiouein 
fiilgentcs in flspectn certasquo considemntihuB 
imagines reddit, sic tectoria quae ei tcniit sunt 
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ducta iTifite^ria non modo snnt rimoBa^ sed etijun 
celorit^r evanesount, quBO an tern fimdata haretifl- 
tioniB et manaoris soliditate simt cmssUudiuo sspisaa, 
cutn sunt politionibus crabris siibacta^ non inodo 
giinr nitentia, scd ^tiam imagines exprassaa aspics- 
entibus ox oo opare ramittunt Gmecoi'nni vero 
tGGtores non solum his ratiouibus utendo fkeiunt 
opera Krma, aed otiam TiiopLario conlocatOj calee et 
hareua ibi eonfusa, deouria hoiidnum indue ta^ ligneia 
vectibua pisnnt iiiateriam, et itaad oerbamen aubaeta 
tune utuntur. I tuque Teteribus parietibus normtilli 
cruBtas osoidenies pro abacis utnntur, ipsoque teetona 
al>aconim et apeeulorum divisiombua circa &0 pro 
niinotites habenl exprasaioncB/ 

There are bo many diBieoU and doubtful points 
involved in the tnmalatjon of this chapter that I noiv 
give a rcnderiiig into Englbh which baa baon done 
with the greatest possible carCg and after consulta* 
tion with more than ono elaa.dcal scholar. TIub will 
enable ns to discuss more easily the difficult passageft 
' When the eomiceii are hnished, the walls are to 
be trowelled as roughly as poasihlej, and thoreaftct, 
when the trowelling is somewhat dty% over it the 
diroctiona of the aand-mortar are to be so traced out^ 
that in length it must be true by the rule, in height 
by the plumb-lino^ and tbe angles by the equarCp 
For thus the surface of the plaster will he faultless 
for pictures. A¥hon this (fitfit coat) is slightly dry^ 
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u secoD<l is to bo laid on. und tbsn n tbitd. Tbs 
tirmsT and sounder tli€ laving on of the sand- 
mortar, the more solid and durable will the plaster' 
work be. When beeides the trowelling not leas than 
three coats of sand have been set out. applications 
of roarble-du 5 t ^ are to be nsod. This stuff is to Le so 
tempered that in the sprcatling it does not stick to 
the trowel, but the iron comes out of the inortar 
clean. A coat of marble-dusthaving been Utd on 
and getting dr)', another rather thin cent is to be 
applied. When this has been beaten and well 
rubbed, another still liner is to be put on Thus 
with three uoats of sand and as many of marble, 
the walls ar® so firm that they cannot crack or be¬ 
come defective in any way. And morenver, solidity 
being secured by rubbing with planes, and smooth- 
ncaa from the hardness and sbeen of the niarble, 
the walls will give out with great brilliance colours 
applied with polishings. For coloutB, when they are 
carefuJly laid on damp plaster, do not get Ioom, but 
are for ever permanent, for this reaBon. that the lime, 
losing aJl its inoisturo in the kiln, is so dry and 
porous that it readily iuibibcs whatever chances to 
touch it, and solidification taking place from the 
mixtures of tho various potentialiliea whose eletnenta 
or first principlea are brought together, the result¬ 
ing substance, of whatever it is compjsod, when it 
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becomes dry, is such thaib it f^coTiis to huTC special 
qualiticB pceullur to itself. Thus pluiitcr'ti'ofk which 
is well OKecuted neither becomes rough, frctti age nor 
when it is washed cloes it giFe up the colours unless 
they have been laid on carelessly anti on a dry surface. 
If, therefore, plaster-Tvork on walls is carriod out as 
above descrilicdj it will be drrn, lustrous, and very 
iliirable. But when only one coat of fuuicl smd 
one of marble-dust are used, its thinness renders 
it liable to be eitsily broken^ nor can it take on a 
proper brillianc:^ from the polishings owing to ita 
hick of substance. For just ns a silver mirror when 
made from a thin plate gives back a wavering and 
uneertatQ imago, but if made from a plate of solid 
temper takes on a high polish and redecLs to the 
Bpect4iEors bright and faultless images^ so pliistering, 
when iLs substance k thin^ is not only full of cracks 
LiUt al5<> quickly decays, while that which k tinnly com¬ 
pacted of Band-mortar and marble^ when it has been 
rubljcd with many polishis not only glistening 
but also clearly reflects to iho spectators the images 
fjillmg on it. Greek plasterers, indeed, iiwe not only 
the above rnethoda to lunke their work firm, but also 
putting the lime and sand togoiher in a mortar, they 
have it thoronglily piunded with wooden staves by a 
number of man, and use it after it is so prepared. 
Hence from their old walk [wople cut out slabs und 
tiso them a& panels, and those plaster slabs so cut out 
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for panels and mirrors havo filkts in relief round 
thoni.* 

Before considering this chapter a whole, there 
are one or two pomyi in the text and Lranalation to 
be considered. 

In the earlier edition by Rose, in speakiupf of the 
Snlahing processes of plastcriag^ the word baetdoriLm 
is uacd, wbieh ta the later edition m replaced by 
liactilorum, tlmt is ^smoathing pianos" mslead of 
" beatera' These aiuoothSng planes wonld probably 
not differ from tho niodem plasterers trowoL 
Though boating tho surface might bo part of the 
e&rlior stages of preparation, smoothing planes 
would obviously bo nccossaTy for the final process^ 

In line S, p, 7^, the words' cuni politionibus" have 
been rendered “with polblungs,^ This tmnslation h 
Justified by the repeated use of this word in this 
chapter and elsewhere by Vitruvius in a sense which 
can only he tramdated by tho word pobshings, and by 
Its agreeing with the whole description of the nature 
of the process used Herr Ilegering suggests that here 
the word refers to the material nsed in the niortar. 
The Tiew adopted by Herr Rebcr^ is that the correct 
translation is tho colour kid on at the satno time 
with the plaster. On the other hand Rode and 
Donner interpret the passago as wo do. It is difficult 

* ReW, i>u nin3rm^ Ztkn BAcMtr &b€r drMttJUvr, ^totignrt. 
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to reconcile Rebers trimsktion with the fact that in 
the very next line Titmviiis direoU the colonr to be 
laid on the |ila.^tejr, Tt is true that Titnivins some¬ 
times uses the verb ^polire' in the sense of 'to 
pWtcr/ But when we lake into account the nse of 
the substantive in its plura] form here^ itsuudoiibted 
signihcaLiou el$ewhoro in the chapter^ and the 
meut made in the next line that the pigments were 
laid on the wet plaster, we are. 1 think, justified in 
onr translation. 

Herr Berger suggests as an alternativo translation 
that in this passage * eoloribu^ cum politionibos in- 
ductiH' shtMjId bo translated tlio ' ooloursi mixed with 
polishing suh^tauees." 

In line 4, p. 73^ we find the words ' udo teetorlD.^ 

In the four MSS. mentioned in the note.^ this 
word is nob tcrfo but niMfo, and the emendation was 
made by Jocundus in the sistoonth century- As 
this sentrejice contains the most direct and important 
statement to be found in either Pliny or Vitruvius 
in favour of the Ui&e in their time of buon fresco, 
it ia curious that the opponents of buon havo 

not made more use of this fact that ud<;t is m 
omendation on nudi^. 1C however* the whole passage 

^ Hartiian MS. Brit. Mas. , 27^7 {sljflnit ninth cfiistnrj'Jw Selat^ 

itfoiiKAu, t tenth nnlturj^ 60 

(e^eFflntli mntaiy). Vttnmi, Wolfinb^ QudiitU., 132 

[tenth ccntnrylk Th«e (our ilfl regarded tj Roae H ih& tti«t 
rclinble Mthorily for the nri. jrih.ft l tnit- 
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k read^ and especially tlio remarks lower down, con- 
trasung ilio dry with the wet metkod^ Lhifl correc-i 
tion is justified. Po^bly the copiers of the 
and eleventh centuries, uD/aimliar with buon fresco, 
put in the n to make sense of the passage, while 
Joeundus^ familiar in his time with buon fresco, 
did not hesitate to fitrike it ou t again, 

Herr Berger also propoaea to LranaLite * oolorea 
autem udo tectorio cum diligontor sunt inductip' * when 
the coloujs are laid on with the wet pUkSter" {* udo too- 
torio fllsAblaliv.mcht lilsDatiTgefasst ' weun sic mit 
dem feuchten Tectorium au fgetragoti siud," p. 94 This 
is cpite iiuilmisaible. Whatever doubt there may bo 
about the tnmslatipu of the Una abov^ the only 
possible translation of this passage is the colour laid,^ 
or flmearedp on the wet plaster. 

In line 10* p, 12, the phrase * in quibiiscumque mem- 
bris est formatftp' gives rise to considerable difficulty. 
If it had been ^quibuscumque membris'^ the tninslaiion 
we have givaii would bo justifioitL The Rev. G, C, 
Richards suggests, ^ whatever be the shapings of the 
dmaions of the plasterp" and Herr Begcring that it 
refers to markings. Bobor trajisktos it os we have. I 
confess I am unable to understand either of these 
Buggestiona, or to make sense of theni whoa intro¬ 
duced into tho passage. We axe hem dealing with 
tho chemical union of the lime, water, and plgmonts 
mto a homogeneous whole on the smooth plaster 
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sui-fn.ue. Anotbssr translatiDn whicit hna been SMg- 
gesbed is, ‘ in whateyor shape or form.' The pkraM, 
however, is not necessary to the meaning of the 
passage jiS a ivholep 

AVesliall now comider the information to be de¬ 
rived from this passage. 

In the hrst plac6p tho instruotions for pfepariiig 
the plast-oT surface lire perfectly dear and definitn. 

In the second place, whatever doubt there may be 
about the translation of line 3, line 4 C 4 m only be 
trim slated as tneaning that the pigments are to be 
laid on the wet tiiiie. 

In the passages after lino 4 theiie h a most interest- 
ing^ attempt to explain the way in wUioh the lime 
and pigments ultimately form ii homogeneous whola 
Ifp instead of speaiiiig of the lime losing its nioisturej 
VitniTius had said loatag its carbonic aoid, the pas¬ 
sage might with this emendation have been written 
by a modem chemist describing the scientific ha^ls 
of bnon fresco. I do not understand wrhy this most 
interesting pa^aage has been condemned as obscuro. 

In the nest plncop it is to be noted thatVitruvius does 
not speak of this as the only method of wall paintings 
but as the most method^ and contrasts it with 

the resuits obtained by painting an a dry surface. 

AVo have here definite evidence that painting on 
dry walls w^as also customary, in which case soma 
medium like glue would doubtless be used, and this 
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goes u long way to the tionllictiug conclusions 

of inrestigators and chenikbs. 

Vitruvius in efftct tolls us lliat he is familiar with 
painting on dry walls, necessarily with some binding 
tnediura, and with pomtlng on wet lime, and ho 
regards tho wet lime ^lainting as the more pemianent. 
He would not have cotne to this conclusion without 
a wide fliperienee of both methods. 

We have neit to consider iifliGther, in painting nn 
wot plaster, any inedium such ns glue was mtn> 
duccd. Xo such uiediutn is mentioneil by Vitruvius, 
and wo are therefore bound to conclude it was 
absent, until cheinicid analysis or carefully conducted 
experiiuents prove the contrary. There ia no neces¬ 
sity for its iutroductiou in buon fresco. As I have 
already pointcrl out, no conclusive evidence is to 1^ 
derived on this point from Pliny. 

I have already discussed the roferenccs in Pliny and 
VitmTins to the ruislog of glu* with black, and have 
shown that they do not prove tho use of glue os a 
medium, as they are capable of quite a did'erent and 
equally plausible explanation. 

Herr Berger suggests that the whole of this 
passage applies to tho preparation of colonred grounds 
by mixing pigment with tho last layer of plaster, 
and has nothmg to do witli tho decoration by palnt- 
mg on the wall, which might be carried out on the 
top of this coloured ground. He claims to have 
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found such coloured gropuds in Pompeii, nnd 
that the tliickneas uTiapimts to i)! mm. 

So thin a coat as this can hardly bo doscribed as a 
final coat of plastei- aiitl pigment laid on with a 
trowel But Ghevreu] seeing to have found ca^B of 
pigment mixed with the last layet of plaster.^ There 
is no reason why, if they wished, the dacomtors should 
not prepare auch coloured groimdB in certain cases, 
and it is quite probable they did so. In reply* 
however, to the staLemonb that this desciipiioii 
applies oTiiy to the preparation of such coloured 
grounds, I have to my thjit, in the first place, it is 
impoasibie, without making a distorted trimslation, 
to translate ' udo tectorio cum diligenter sunt in- 
ducti* in any other way thim laid an the wet plaster 
In the second place, YitruTius is in this book dia- 
conraiug of wall painting, and gives no other method 
than this for carrj^ing it out 

It is true that there is mi obvious hiatus in the MSS. 
about the Uth chapter of this hook, but Lhis does nob 
Justi^^ the assumption that other uic thuds of painting 
on walls were hors described and have been lost 
To sum up, then, the information which we have eo 
far derived from Pliny and Yitruvrus, it is dearly 
demonstrated that both painting on dry plaster* with 
a sniiahle medium, and painting on wet plaster in 
buon fresco was practised. 

^ Hitloif, r^rcAiVEdiin 
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A further studj pf this chnpter shows cleiU’ly tbuL 
this methcKi pf fresco ppiDtmg -sTiag very dlfcrent from 
the method used in the tiiiio of ttie Itenaissanee, or 
to-day, as there are frequent references to the 
titf/ of the surface during the process. Ifcrr Hergcr 
was, I bolieTe, the first to point oot the slgniticanoe 
of these polishing processea. In order to understand 
the tneaning of these paBSiiges, we shall Lave to 
consider more clearly the nitiura of buou fresco itself. 

mien the pigment is ilootlcMl over tho wet surface 
of the plaatcr, the particles settle into the hollows of 
the atirfaeo, bathed in n solution of lime. As this 
solution of lime becomes cjirhonated and precipitated 
by the carbonic acid of the air. the particles of 
pigment are packed round with the precipitated 
carbonate, so tbat the holding of the pignieiit to the 
plaster is more of the naitiro of a ineciianical than n 
chemical procejss. 

Aloreover, lime is so slightly soluhle in water, and 
the carbonating of the lime is so slow a process, that 
ench time the surface is flooded with w'ater, fresh 
unaltered lime is dissolTcd and brought to the surface 
of the plaster, for many days. 

There is no need, therefore, for the imnn-elititf 
painting of o surface os soon as the last layer of 
plaster ia put on, though, on the other hand, it Is a* 
well that the plaster should be kept damp, in order 
to keep a soft bed beneath the pigments, into which 
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they cat! become more or leas inGorpurate 4 .L If this 
is doue there is no reason why a large surface should 
not receive its final coat of plaster and then he 
painted on in u leisurely maimer^ as long as^ by 
tneaus of damp cloths or oecasioual sprinlding over 
with it is prevented from getting too hard. The 
particular teclinique, therefore^ adopted by the 
Renai^iiico painters^ a small portion at a thno re- 
cei\'ing its final coat of plaster and then being painted 
on, is not of the essence of the buon jhesco process^ 
The Roman plaster was not only very thick, but 
the numerous coats were to be pitt on before the last 
coats were completely dry. 

Such a mass would hold the contained water for 
iwine tim 03 and could easily be kept diunp if ncccasaty'i 
while the painting could be proceeded with iii a 
leisurely man nor. 

It is next necessary to consider carefully the state- 
inents made in Vitruvius about polishsurfaces. 
Ais ho does not direct tlie addition of any foreign 
Eukiijkuces^ we tnuat first try whether such a pohshod 
surface can be pro^Iiiced by the methods he describes^ 
In ortloT to test this I had a series of shallow wooden 
trays matler into which I introduced tinst a layer of lime 
and samh fuui then laid un this, when partiaCy dry, 
two layers of marble duat and lime, m the proportion 
of two of marble dust to one of lime. 

While the final coat w-as quite wet it WM subjeetod 
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t4i the proce&s familiar to plasterers of ' clodng inJ 
Tliat IS to it was worked repeatrsdly od the surface 
with the long, straight, slightly rounded ateel edge of 
the plasterer^ trowel^ the trowel being held at an angle 
to the aurfa<se of about forty-five degrees. This dosed 
in surface, although inside a building, took several 
days to dry. As it got drier and firmer the working 
of the siirffM3e with the rounded edge of the trowel 
was repeated, by drawing it across with quick firm 
strokea, Ultimately we obtained a dry, hank compact 
surface with the appearance of polished marble. 
This satisfied me that^ in so far as imifonii piaster 
surfaces are concerned, the polished surfaco described 
by Tltnivina can ho got without the introduction 
of any material beyond lime, marble dust, and water, 
although great technical skill is doubtless wanted, 
and groat expenditure of time and patience to 
produce a eatbfactory resulL It is, however, evident 
from Ilia account thal such polished plaster mjrfaoes 
were highly prized, and were not the work of the every¬ 
day plasterer. 

The next experiments were made with pigmenta, 

I had had the opportunity of exaiiiiiiJng some 
portions of Roman fresco obtained some years ago 
by a friend from the Falatine. One of these was 
cuateil with vermilion,^ anutber with rod osido of 

^ Hid plut^r tin mnliiitiily tliki TErmElUjQ wu itainrEd 

U if jQinc wax and dEI hnil been ns^dr Thix ■ppEatiuicia 

Wu iibHUDt in tlia iKther aumpliiffl. 
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iron, aiid a third with the blue Egyptiaii frit. In 
the case of the vermilion, and to a greAt extent m 
the caaa of the osdde uf irom the coating of pigment 
appeared huioogeneous liiukr the microscope. But 
in the case of the cearse partial ca of the copper frit, 
which had to some extent weathered oiflC it was eYident 
that the psirtides were iiiibcdded in the plaster 
and Hush with the partides of marble dost. In order 
to try to repriMiuce this appearaTiQo another panel 
of pias ter was prepared and dosetl in. It vroa then 
dlowafi to dry for n day before being painted on, and 
then it was painted with a thin coat of cobalt blue^ in 
one part, — laid on so as to show the brush-marks and 
dilFerent depths of work, — with a thick uniform coat 
of vcraiilioii in another part^ and with yellow ochre 
in a third part It was Lhcn left for another twentj’- 
four hours, and the whole surface then pressed Hrmly 
with the flat of the plasterer's trow el This could be 
done without any diaturbance to the painted sur&co^ 
but with an evident improTeoient in the Tividness of 
the colouring. On examining under the microscope 
the whole surface appeared umfonn* and the pigments 
Hash with the plasier, the e<lge of the verniilion imd 
the edge of the plaster being in focus at the some 
tiniO:, and the particles of cobalt blue iinhedded 
iixuong and flush with ths particles of njurble dnsL 
(This pigitiont was selected because it is of a com¬ 
paratively coarse grftin,, and correspondis most neatrly 
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therefore U> tBe old Egj'^ptLan blua) Tbe flurface was 
allowed tu dry fuTther, and than tho attempt 'waa 
mado to polish it with tlifi edge of the troweL This 
Tvas only purtially sucoesshil; m some places a polish 
was obt^iined. in otlien^ the piguient was diBtiii'bed!^ 
owing to a waut of perfect smoathiieBS in the edge of 
tbo trowel- Sooh u process of polishing does not 
seem, howeirerj to be impossible, even in the case of a 
painted surface, if the right tools were de™ed and 
suScient practice attainetL But even the first 
stage of the prucessi produces a smooth surface 
liutii some degree of shine about it, and compacts 
the whole mass together. When dry it can be 
washed with water or rubbed up with beeswax and 
turpentine. 

If, then, we are to accept the account given by 
Vitruvius, the Rmijaii me^od of buon fresco differed 
very widely from the OEke at present practised^ 
invulviug, in the first place, the ^closing in* of the 
piosterp and in the second place the pattlal or com¬ 
plete sinoothing and polishing of the surface after 
the colour had been laid oel This is pTobably the 
most dumbie mcthocl of painting ever dcTised. 
While this palishing prucess might be facilitated by 
the intruduction of glue,^ or* judging by the resiiiltfi 

^ Wifi^giMtin, AH A molt of Ms lupejimEntA^ ^Msat tn i:h$ conclo^ 
aIijq tliAl some ■£» was ;pr«§eui ^4 Atutm^ Hjuiuver, 

Li^. 
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of Horr Barger, still more by tbe intToduetion of 
floap^ it is not necessary to introduce any such sub- 
stances in order to earty cut snccessfiilly the process 
as deserilied by VitruTiu^, and tbe durability would bo 
diminiabed. It is also evident, that even if it wore 
found preferable to planter only a s m al l portion at 
a time, as js suggested by Pliny, sueb divisions would 
disappear in the subsequent treatmont, though they 
might, as was found by Bonner/ reappear iu course 
of tiniG as cracks running along the linea of the 
former joins. 

We ahall nest oott^ider tbe special treatment to 
wbicli tbe plaster surface was subjected in order to 
protect vermilion, according to tte Btatements of 
Pliny and Vitruvius. 

In tbe 40Lh chapter of the thirty-third book, speaking 
of native vermilion. Pliny says' Inlito soils atc^ne lume 
con tac tiiB iniinicna. Rcmediuin, u t parieti siceato cera 
Pumca cutn oleo bquefaeta emdens setis inducat ur 
iterumquc admotis gallm carbonibus inuratur ud 
sudorem usquOp postea candelis subigatur ae deinde 
lintcis puns, aicut et maxmora nitescimk’ ' When 
laid on, the eiposure to sun and moon is barniful. 
The remedy is: when the wad is dry spread on it 
with fi brush melted Punic wa3c mixed with oil and 
glowing hot, and again heat tt to sweating point by 

ZJifi Lniiixif \ffindmalmim m j?-{!jiVAuiieT« 

im 
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placing charred gall-apples near It, afterwards rub 
it with candles and then with dean iinen clntlis 
as marble made to shine/ And Yitnmija, also 
speaking of Tormilinn, says in the Dth chapter 
of the serenth book* 'apertis vero id mt poristylis 
aut exhedris ant ceteria eiusdcTij modi locis, quo sol 
et luna possit splendores et radios inmittere, cum ab 
his locus tangitiir, vitiatnr et ainissa virtu to eoloris 
denigratur. itaque cum et alii multi turn otiam 
Faberius seriba cum in Avontino- veluisset habere 
dommn olcgantor expolitam, peristyha pariotes omne^ 
induxit minio, qui post dies xxx facti stint invenusio 
Tarioqiie coloro. itaquo pro mmio locavit indueendos 
alios Goloros. At si qui subtiUor fiierit et yoluerit 
expolittonam mmiaceain swum colorom retinerOr cum 
paries expolitus et aitdua fueritp eoram ponticam igni 
liquefactuui paulo oleo temperatam j&aeta indiieat, 
deinde postca carbomhus in ferreo yase compotiitis 
earn ceram a ptojiino cutn parieto calefaeinndo 
sudare cogat« atque ut peraequeuir deinde tunc 
candela lintoisquo purtB subigat, nti aigtia nmrmorea 
nudft curantur. haec autom rfavonns! graece dicitur, 
ita obstatifi cerae ponticae lotica non patitiir nee 
lunac splendorem nec solts radios lombendo eripere 
ex his politionibus eolorenu' 'But in open placef^, 
that k, in peristyles and loggias and the like, into 
which sun and moon can dart tbeir b^ght rajSj the 
[painted] part when touched by these k marretl^ and 
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J^lie of its colour bein^^ destroyed it turns 

black. Thus it was tLut when Fabcriiia the notary 
wished, like many othgini^ to Imve his house on the 
Aveniiue hill richly decorated, he coTered all the 
walls in the peristyles with vemiilioiL After a month 
they became n^ly and uneven, and accordinjjly he 
bargajrtcci w'lth the contrac tonsi to lay on other colDurs 
instead of vamiilion- Eut a more disoaming person^ 
who w^ishes his vemiiHon decoration to keep its 
colour, should^ when the wall is well polished and 
diy'^ lay on with a stiff brush Pontic wax melted in 
the lire and tampered with a Jittla oil, then bringing 
on iron pan of glowing coals near to the wall, he must 
heat both it and the wall and make the wax sweat, 
and thereafter^ to make the sur/aco CTen, he must 
mb it with a candio and elesan linen cloths, as nndo 
marble stiktuos are troated. This process is called 
7 £it^ 6 j(r(^ by the Greeks. The coat of Pontic wax 
bemg in front docs not allow the play of the sun's 
rays or the sheen of the moon to take away the 
colour from such decoration A' 

III the lirsb place, it is evident that this is a process 
for varnishing a surface already painted, imd not for 
painting a surface. There is no inconsistency there' 
fore, as some have hcld^ in Pliny^a jsaying in xxxVp 
31 ^alieiio piriefcibua genore,* where be is discussing 
the Use of wa^ as a modiuiii for painting, and on the 
other hand recommending it for vamishitig iwi 
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already paiuled surface. Masdo vamishj, for instimce, 
h nuito suiLable for vamiBhing pictures, but wtmhi 
moke a very inconvenien t and uiiBatisfaeUjry medium 
to paint witlL In the second pJjice^ Isotli Vilniviufl 
and Pliny confine tLa uaa of tins proc^ to a special 
purpose, naoiely, the protection of verruilLon, ami 
only Trhen ejcposed to direct sunligbu Vitruvius 
states definitely that it is not necessary wUero ver- 
uiilion is need for interior decnratioiL 

This is a conclusive proof that this process wiis not 
a univarsiiJ one* If the process had not been nion- 
tionod at alh it might have been o eh i tied by accident 
and still have been uscd« But to uicnticn a process 
and at the same time coniine it to a [^articular 
puqjoBC, shows rpiita clearly that it was not the 
general method of treating all wall surfaces. It will 
also be noted that Vitruvius says the vartiish is to l>e 
appUctl "cum paries expotitus ot arjilns/ clearly 
indicating that the decorative treatment with ver¬ 
milion has been eseen tad on the wot sorfaep* whichp 
after (Irying, is then varnished with ivax. 

In Pliny s statement the wax mentioned is Punio 
wax. 

As has been already espkmed (p* 43), in the older 
edition of Titruvius by Pose, jmnicam m given as 
tho word, but in the four MSS. already referred to, 
the word is ^Titten pumica^ti (soinntime.s wTitton 
which Rose has come to the concluidon m 
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a corruptioEi cf the word povt4cam (tlio skort f and 
tke n baing perkapg miatak&n for '?fi by tha tran¬ 
scribers). 

It will ba reniembaired that Rlinyi in hia chapter on 
boeswaxp mentions both these waxes, and 1 ther* 
pointed out that Ilerr Berger lays great atresa on 
being the word used both by Pliny and by 
VitiTiviij?i m this connectiun. 

After the correction by Rose, it h at any rata 
open to doubt whether pritiilixim was the word used 
hy Vitruvius^ and therefore H is unsafe to base any 
argument on the prcjicnce of thb word, 

Tbo use of the word cdiidtd^ has given rise to Jiotne 
difficulty, *Mine have suggested that it means that a 
lighted candle wag used warm the surface^ others 
that a rollor shaped like a candle is meant, Candles 
seem to have been known, made l>oth of was and 
tallow, and therefore others have ^id that the 
meaning Ls that the surface was finally nibbed with 
a candle and a linen cloth. Another possible 
view is that a tallow candle was used for the final 
polishing. 

It will be noticed also, on examining the context, 
that it is not at all clear whether the statement 
about the polighing of marble applies to the whole 
process, or merely to the nibbing with eandelae and 
linen cloths, iEither view would satisfy the tron^ 
lalioti. 
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I triad tiia (‘xperiiucnt of polishini' uiarblo 
wth tallow, with wiut trial cod with oliTe oil, and 
then strongly hoafcod after being applied, and with 
a lump of solid was. olono and a linen cloth, 

I failed to obtain a polish either by mbbing up 
with tallow or nibbing up after treatment witli hot 
molted wai and oil But 1 found that if the mar bio 
waa Tery lightly rubbed over with a lump of solid 
beeswax, and then rubbed hard with a huid ron<'h 

O' 

hnw cloth, a beautiful polmh at obiained. 
The only preomuion necessary is to a¥t>id piittin|f on 
too much wax when rubbing with the lump of 
wax. The layer b bo thin that the marble is not in 
the alightesL discoloured. hut gets at once a glo^ay 
surface, which giTca it depth and tranaltieeiicy. The 
marble used had already, of courso, been smoothed 
and polished as far as was possible by merely treat¬ 
ing die surEacG of the stone itselt 

A piece of was, already shapes] as a candle, 
would be very couTement for this purpose, being 
readily held in the hand whilo the end would be 
rubbed over the marble. 

The rubbing with wax candles ts thus eompletely 
explained, and it is evident, that while in the case of 
a porous plaster surface it is necessary to fill up tha 
pores with hot was to begin with, before polishing 
with was caudles aud Uneu, in the C(|so of marble 
this princess Is not necessaryp the pmcoss caUed 
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beinjf tho rubbif>y with wai candles muI 
linen lUone.^ 

In ecmdiifiioo, vcrniilinn, when espMed tn dimwit 
i^utdight, does change colonr in the way de^seribed, 
and is to some extent proteoted hy being covemd 
with a glossy fiiirfuce eiLber by varnbihing or m the 
way described by Yitriiviiis,^ 

shall nest prooeed ta eonsider the evidence 
mipplii^d by eheiniciil anfllysis. But before doing so 
it is necessary to sLate clearly two propositions 
In the first place* the prtjscn&e of oiganic matter is 
not a proof that an oigauie medium hto glue or egg 
has been need* Such organic matter may be present 
aecidontaUy Ln the origina] material, may form part 
of one of the pigments., as for instance a pigment 
prepared from murex or nmddor, or may have 
soaked into the buried plaster surface. 

If wfl mm esiract the organic substance and 
identify it as gluo, giiin, beeswax, or what not^ that 
is another matter altogether. 

In the secotid place, if organic matter is absent, 
and at tho same titna the pigitiont is timily adhering 

=> Pliny uses the wcurl ' niteirsont/ thf^refort tiie pr^Kcsfl nnast 
give Ik fctUisfi. (loulil Jumour, tfl which hs woa.hl 1» 

poliflhed the unm; waiy. 

rk *a\iEfd tmp ^ Vittiw * The ** Onnomi ^ of tho ataine 

ie nec%a&iiFy% wUh Irhk^h ItiE ojaciaat itatnea bjv 

ptLLbUd khpd loaea iti ooloar^^— l^Jatnfvhj Qmtfit* 207 IK 
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to tho planter* this may bo taken m proof positive 
that the use of an organic iijediTiin was not of tho 
’^essence of the orig inal piijnting proee^ 

For it IB incDneoivablo that if the binding material 
hoB been removed by the action of fire^ or of water, 
the pigment would still lemain iimily adhoring to 
tho plaster, though of course it might be found lying 
on tho plaster in a loose powdery comlitiom 
Theretbro the presence of a Ikm adhering coat 
with no organic matter, or tiiorely traces of organic 
matter, may be taken as a proof that boon fiasco 
was the procesj? used. Herr Berger's espenments 
with portions of fresco painted ’WJiii vraTi colour^ and 
than treated with hot ashes are quite tnconelusivo, 
as after the baking he did not analyfie the pigments 
txO see if the war, all or in part^ was not stJU there, 
though driven in by the heat (p. 148).* Such hot 
might suck up some, but not alt the wax, and 
some would still be present 
Those who bdieTo the Roman freseoes at Pompoii 
to have been painted with wax ore on the horns of a 
dilemma- 

Sir Ifiimphiy Davy, John, and ChavreuL all 
agree that wax is abisont If this aft^nee 1 % duo 
to the action of hot ashes, then how ia it that the 
pigments adhere ? 

How can any one eiplain the msmculoua procoaa 
^ Tlid Uit ws til ACtd for ef^rvcfcctucu is 
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by wliloh the biniliag materkl liaa been moved 
and tke pignient^ left iirmly adhering I 
A very interesting fitatemcnt by Presnkn ia noted 
by Herr Berger in this connection (p. 149). He finds 
that monochi-ome -washes on walk in Poiapeii dust 
off, but in wall pieturos the pigments are firmly 
adhering. This clear!j points to the use, for eheap 
colour work, of an organic material, such as glue, on 
the dry pLiater, which has dissclTod and tberoforc 
left the pigment loosely aiiheringj while tho more 
important fraacoca were execnlod in the more reliable 
method of buon &esco as directed by Titnivio^* 

The determination of the netual organic sub¬ 
stances is a diMcuit matter; the amount of bind¬ 
ing medium nocessary to fix a pigment to a surface 
is very smalh and as a rule chemists can only get 
small fnigmcnts to examine, as they cannot bs 
allowed to destToy largo surfaces ^ and such organic 
substances, even if they remain hi chango tbeir 
character \n course of time from the chemical iictioniS 
of moisture and oxygcTi, and therefore it becomes 
more and more dilhcult to decide definitely what 
they were origmaLly composed of. 

The earliest eLsperiments ivere made by Sir 
Humphry Davy and Chaptal. Chaptal'a esperi- 
ments however, confined to pots of pigment 

foimd in Pdtppeii, and therefore throw no light on 
the question of the cmployuicnt of a iiiedhitjj, as It 
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rnny wall be tliat the modiuoi wiLS to ba subs^uoatlj 
added. Sir Humphry Davy, however, exaiuioefl 
aurtuDl piocos of freseo, and as it has been stated by 
Herr Bei^r that he only examined minoLe frag- 
tuentsi taken the Aldobrandlni wedding, I pro¬ 
ceed to qnote the whole of the sentence from his 
paper dealing with this matter 
"I have examined ^twul pieces of the painted 
stucco found in Lho different ruin*, and likewise 
Xhe Aldobraudini picttirCp with a view of aacertaining 
if any application Jmd been made to fix the colour, 
but neither by the test of alcohol, nor by heat^ nor 
by the action of water, conlil I detect the presence of 
*my wax varuLsh, or animal or vegetable gluten*^ 
{PhiL TiHiiLn., vdL 1 Q5^ p, { 19.) He then suggests 
that the lightness of vegetable blacks inighL require 
the use of glno in their case, as aiated by Pliny and 
VStnivina, though not for heavier pigmenU, Thie 
is very much the explmiatian 7 have already 
suggested for these passages- 

It is to be revetted that Sir Humphry Davy do^ 
not enter into greateF detail, but while the identifica¬ 
tion of a particular organic medium and the deter- 
mmation of the atuotiut of it present is dUficuItp 
the absence of organic substauccs is not difficult 
to settle, evon though very small fragments are 
available. i 

Tim fltatement of Sir Humphry Davy’s may 
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b<j taken, thei'&fure, as conclusive fjvidence fcliat no 
binding medium was present in the sampleia 
e^amiaod by tim, Asj however, he does not 
describe the condiLiou of these samples, this is not 
conclusive evidence tliut ii binding medium had not 
once been present. 

J. F. John (Die d^r A}te}i, Berlin, IHH€, 

p. 155X in eJCMuining a piece of red tectotium ftoiii 
Pompeii, found no binding material or organic matter 
beyond a trace of fatty matter extracted by ether. 
Ether, unless very carefully pimfied and rectified, 
always leaves, on evaporation, a slight grea 3 y r^aiduOp 
find therefore, considering the early date of John's 
researches, I think it quite possible that the fatty 
matter wa.s conlninetl in the ether and not m the 
pigment. 

At any rate, ^ich a trace of fatty matter is quite 
rightly neglected by the chemist 

We now come to Chevrenls tesulta.^ 

(1) In A red-coloured plaster, which was polishod 
bard and shining, distillation yielded amniomA, ^ show¬ 
ing a very appreeiAble quantity of an organic sub¬ 
stance to be present,'^ evidently of a nitrogenous 
nature. 

A water solution residue also yielded an animonjjical 
distilktion, and alcohol extracted a trace of fat. 

* JfcflWir# qf Sden^t^ iiiL |gSO. RoprinM in 

UUIatri f^rfAsJ'ccticrf P^^eArum^, p, 
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Tlie gteai^r jMirt of the orgmuc substauce was not 
dissolved by tlie water or the uJcohoL 

[t h evident that hero an oigamu substance Li 
present, either fortnmg a constituent of the pigment, 
or forming a binding medinin, as Chevreul comes 
to the conclusion later on that tbero is more of it 
present than can be accounted for by accidental 
impurities. 

The eaEpetiments would agree eitber with the 
presence of egg or glne or milk, all uitrogenoufl 
bodies yielding ammouiap and all containing oda or 
fatty matter. Such fatty matter is present m an 
impurity even in the glues of tojay^ and would bo 
sure to bo present in the glues tniude in ancient 
times, when the methods for completely separating 
fatty matter were not fuUy understood. 

It is also possible that an organic pigment or 
lako had been mixed wLdi the red oxide of iron, 
which was found to be present. 

^2) The next piece examined was a black colour, 
and had boon painted over a pink plaster, of 1 mm. 
thickness. 

Tt proved to be an organic black, and yielded 
akUTUoniii, and resinous bodies w^ere extractcid froiii 
it by aleohoL 

The presence of such realnoua hcnlias was to be 
expected iii an iti^pum vegetable black. «The prepuce 
of aiuuiama siiggeets that some auhuxil black had 


loa 


GREEK AND ROMAN 


abo been fiiiiotl with it, or that the ammoiiLa wipi 
due to the glue, which we know was introduced 
into these bkckEt as a matter of bourse. 

•This therefore, cannot be held to throw 

li^ht on the cjnKtion as to whether a modltiui wjiA 
present or not 

(3) was coated with yellow oehro. Boiling water 
separated m organic substanco, and boiling aicohol 
a * wai or resin like matter." It seems improbable 
that any organic pignient would be present in this 
ensn 

(4) This was a&agtnent contiiining vorioits calomrs 
ofi white plaster^ 

The white plaster contained an organic matoriji] 
of a nitrogenous character, partially soluble in water, 
and a trace of fatty substance soluble id alcohol. 

The mortar underneath contained very little or¬ 
ganic matter^ 

(5) In this fragment the red ground was over- 
painted with yellow, and the yellow with while and 
brown lines. 

The red ground contained organic matter^ but the 
yoUo w colour uiCTie traces of organic matter. 

This is a very remarkable oosop as at first sight 
the painting over of one colour by another f^ceins 
almost to necessitate a bitidiDg medium^ and yot If 
it had been ^present it had disappeared from the 
over-paintuig. We have nq information in this case 
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at the condition of nttaehmont of the surfuco pi/j- 
ments. li is tioi, inipos^tblo, 1 beliovo, bo exoDutc 
QTer-jminting in bn on fresco if carried out in the 
raunnor dc$crihec] by Vitruvius. The partially dried 
and pressed under pakitlii}^ could quite well receive 
an over-pamtingp which could then again be pressed 
and polished. The tinal white over-paintmgr aoftencil 
very much with water 

Tlibi eoiapletes the Foinpeiau fragmentit The 
nest analysis was of a portion of Komiui freaco 
fonnd in the Palais do Jui^tiee, Paris. 

Only a tTttce of organic matter was fnundp but the 
rod plaster wm hnn, shining, and very compact. In 
this cose the CiiSience of the process caaiiot have been 
the mitoduction of an oi^ganic binding material. 

Next we have the examination of two examjiles 
from St, Medard des Pres. In thi.^ case there were 
two or three ovor^paintingSp jot alcohol only ex¬ 
tracted a trace of fatty matter^ and thero were only 
traces of ammonia mi free, and m diaaMilving the 
fragment \n acid so as to decompose any soap present^ 
and then treating with alcohol, no fatty matter was 
obtained. In this therefore, the evidence is In 
favour of no medium having been lusedp and the 
pigments wore adhering firmly enough for one layer 
to be removed above another, revealing thoac under- 
nenth. The probable explanation ts thsit the painting 
was done in the way suggested below. 
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The second frfign^ent from Sl Medard had over- 
paintings, but was also free from organic biudlng 
material. In the case, therefore, of the fragments from 
Paris and SL M^dard, Chevreul comes to the con- 
clnsion that no organic binding material was need, 
and possibly milk of hme was used as the medium. 
This methcKl of painting on a diy wall with nnlk of 
lime Is described by Thcopbiliis. 

In the case of this second fragment from St. 
Mcdard, the Uyeni of pigmcrit coiiltl be lilted off 
one ffotii :Lnot.her< mid each layer contained carbonate 
of lime, which may well have I>een originally milk 
of lime. 

In the Pompeian fragments the quantity of oiganie 
matter Chevreul concludes k too great for us to 
fiiippofic its presence accidentaL 

To sum iip^ in all Chovreui examined nine samples* 
Of theso four contained only traces of oiganic 
mutter^ three contained nitroganens organic matter 
and traces of fatty matter^ and two eontained^iitri:!- 
genouf^ organie matter and rasmotis or waxy bodi^ 
One of these two would neecssarily contain resinous 
bodies, so that of the^ one only contains unexplained 
resinous or waiy bodies. The stiggestion that the 
organic meditim had disappeared throiigb time will 
not account for its absence in the samples from 
Paris and Ih'dard^ certainly not in the case of 
the Paris sample, ■whore the firm hard nature of the 
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ranting \s monitonf^d, as Lha Famovoi of 

tlig meditiin would destroy the ndboronco of the 
oo£ltm^^ 

In the St Mf flird sampler, the layers of colour 
are found oa^ on the top of the others as if laid an 
a dij surface* and can be split oBF frotti each other. 

This would hardly be the case if each coat had 
been pressed home after bein^ piiuted on the still 
damp plaster; and at the ^me time the description 
of these layers of pigniout^ whieU can be split otf 
from each othorp is not consistent with the presence 
of a binding material which has perished* The 
presence of carbonate of lime in each layer explains 
the whole matter as Cbevreul points ouL In this 
case the layer of pigment was mixed with milk of 
lime as a medium. 

From what I have stud before of the prohabUity 
that organic binding mediums were some! lines used, 
it is evident that there is no inccuntbtoncy between 
the resultH obtained by Cbevreul and Sir Humphry 
Davy. 

We can draw the following probable couelmions 
from these results* 

That many wall paintings were executed lu 
buon fresco without the use of organjc binding 
materiah and that iti some cases a modilied buon 
fresco waa used in which the pignion|s laid on the 
dry surface were mUed with milfc ofUmoL 
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That m TJiftny caa^s fm orgR^nic niGdiuni waa iiaed 
which m present in Lhe under plaster, and wfaieh was 
of II nifcrogenntia character and cnnuined traces of 
fatty matter, and which might therefore he egg, milfc, 
or glue. If glue, it had become conriderably modified, 
DF originally contained insoluble niatteFr as it 
only partially soluble in waten 

That the fatty matter present had evidendy not 
become saponifies] by the enormous excess of Imie 
present. 

That in one instajice CheTTanl soamhei for the 
presence of soaps and finds none. 

That there is no ovfdoneo stipport the view that 
wax, or any propar&t.ion of wax, was iiscd except in 
one doubtful instance^ where a 'waxy or reKinmis" 
substanee is found. 

That there is no evidence to show whether the 
medium used in the Pompeian fragments mentioned 
was utilised to paint on a dry siirface, or was used to 
paint on wet lime as a form of modified buon fresco* 

The results obtained by the chomiat Goiger 
{Vhf'nuHrh^ lR34i) are unfortnuatelj 

open to doubt, as the fragments oiamined by him 
had apparently been treated for presorration after 
diBCovorTj and thorafore 1 do not propose to discuss 
thein+ 

Before couflndiug I have a few suggestions to 
make about the painting of marble walls and statues in 
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Greece. The problem in this case is quite ilLffcrent 
from that of pamtiug on bearily plasterod walla. The 
colour iH Wil on a smooth maiblo or a rery 

thin coat of plaaUr, and we have no informatioti, 
either in Pliuy or VitruTiiis, as to bow thia was carried 
out Faraday, Landertsr, aud Semper ^ bavo aimlj^sed 
some of the Greek deoorationa and ftnd in all coses 
organic Tuotter, and in most caises identify the 
presence of Ix^eswai. It is nut, however, ole^ from 
tlieir results whether beeawai was the only bind¬ 
ing material prosonL Having identiberi beeswax 
they soem to have been satiBfied ami itw^bed no 
further. 

1 have experil non ted in the painting of smooth 
marble stirfaces with the fallowing results. 

In the iirst place, if the marble is warmed the 
pigments can he applied wiih melted wax. ThisT ^ 
bis been already pointed out^ would be a very incan- 
venient process on large wall surfaces, unlcfis tbe 
wall wii£ wartned to a suitable temperature by the 
sum 

1 have tried to paint surfaces with Herr Bergers 
*Pnnic wax.' but have never succeeded in doing so, 
the WAX coUocting in sticky particles, even with 
the addition of soap as weU as soda. 

* FaituUy'i IlitiiQTfT 547. liiirtsmr'i Analyw, 

AutiquitiM mmnifpn*. by A. It Rmruigatep i.» » 

Acmlyw, Hittnrfi p. 4S9. 
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I hsLYB also tried the Mount Atbas receipt, Siie 
alone emul-^es roughly with wai, but not in a very 
satisfactoTy manner. The Mount Athos receipt gives 
a perfectly workable medium, and the reaul Ung surface 
can, statcxl in the receipt, be polished with aolothH 
Thoro is another way^ however, in w^liich I Imve 
obtained a better result 

Aa 1 have already pointed out, the statements as to 
the polishitig of marble irit.h beeswax made by Plmy 
and Vitruvius (GauosLs) may well refer simply to the 
nibbint^ of the surface with wax ciuidfes ancl polbhing 
with a doth, a process which is the beat I have found 
for polisbing marble- 

It occurred to me that this proce^ was capable of 
further application^ 

I therefore painted n piece of marble with a 
pigmont mixed with a little glue, allowed it to dry, 
and then rubbed it lighdy all over with a lump of 
beeswax, taking earn not to scratch cAV the pigment 
until the whole surface had been passed over with 
the beeswax^ and then began rubbing with a linen 
cloth, at first lightly, then with hard rubbings and 
hnallj lightly again. In this way a beautiful polish 
was obtained, which was eartieil on to the liare 
uupaiuted marble as welL 

The result is \n give the whole surface a imiform 
shining coating, the pigment appearing like ii dark 
stone let into the marble, and the aestbetic effect being 
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ihereforc quite diflercot from any other niothod of 
the marble which 1. have tried. Suck a 
pjguicnt, if iiDivlysed, would show the presence of wax. 

Further traalysas are required of Ureek paintings 
on niurblo before the qii0Htjon.n3 to whether thlB was 
the niethtjd, can be settled, but the process is vciy 
simple.beautiful in its results, and quite in agreement 
with tkc sciuity inforniatioa given by Pliny and 
Vitni villa, 

Tito infonnation to be obtained about E^'ptian 
wall painting w very confusing and not satisriictory. 
In samples I have eiamined thn pigment is eiisily 
sponged off, and therefore la prohubly put on with siiio 
or gum. Ill other cases apparently the piiintings 
rcflist water, and probably wai has been used, possibly 
in the way deacribed aboft*e. 

Herr Berger quotes John iis saying that* wax soap' 
is present, hut giving no demonstration of the evidetnio 
for this impossiblo conclusion. Evidently further 
research is required. 

In conclusion, it is necessary to refer briefly to the 
theory developed by Herr Berger in his 
den Alfrrthumit. There is a motiern process known as 
stucco lustro, used in Italy for making an artilicinl 
tiijirble, in which a ptister of marble dust and lime 
KJ polishe*! by treating it with an emidsion of lime 
and olive oil soap, and polishing with Ij^itiroii. Herr 
Berger holds that this was the method of wall pa'mt- 
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irtg used In clflarieoJ tiiiie$p tho mediutn being 
an emulBidii of iras: in ^da nr pottish^ whicli bn 
calls "Punic was/ mixed with oil, which would be 
saponibed by tbo soda, md then applied to the 
walls. He idsD beliOTc^ other orjfamc mediufna were 
used, along with this stucco iustro process. 

He has deraloped this ingeniotis theory at great 
length, and those who wish to study the oYidence he 
brings together mnsi:. be referred to his hoot 
In the first place, the attempt to coimcet the 
modem stucco lustre process with the ancient 
technique through Pliny's doscrip don of the prepi^ra- 
tion of Pnnifl was down at the outset^ ns it U 

quite obvious that Fliny^s description does not refer 
to an omnisioa of wax and soda, Yot the presence of 
a watety mixture containing soda is nocossazy to Herr 
Berger's tlieory^ because ho depends on the solution 
of soda to Jiaponify the $iib«s 5 quGnlJy added oil- In 
fact the wax is superHuoiis and unnecessaiy. 

In the second phice. in the account giTcn by Pliny 
and Vitruvius of the application of wax tnix^I with 
a little oil to walb, we are dirocted to melt the wax. 
not to boil A watery emulsion. 

In the thud place, the proce^ described hj Pliny 
and Viinmns is ineatit for only lirnitod appliciition to 
special cases. 

In the four^ place, the results of chain ical analysis 
have proved the abBenoe of was from Roiinui frescoes. 


METHODS OF PAINTING 


im 


Theretofe thu proof is compktc thut the wax seda 
oil lime me^liom, suggested by Berger^ is not meta- 
tjoued by elasalcal writers, and is' disprored by 
nnalysis. The meat tkat can be said fdr his tbeeiy 
h, that in those cas® where flu organic zLiedluni has 
been found, the use as one zxjnstiliiient of die medium 
of a lime olive oil soap tritJi&nt tiwjs has not been 
disproved, as it has not been looked for. 

To sum up mit conclusionsp we bare found that 
when painting panel pictures the ancients either 
painted with a medium which wa.s probably egg, glne, 
or gum (of these egg being the most Ekely)* or with 
was, and whan painting in encauatic^ made use 
either of the <^uterinm to motiol the wait surface, or 
the brush using melted wax. That the difficulties 
supposed to underlie this process have proved to be 
itnaginaiy, when climatic conditions are allowed for, 
or the panel is artificially warmed. 

That they were aocu$tomfid to use more than one 
methocl of painting on walla That the best method 
of painting on plaster was considered to be bnon 
fresco, the pigments being laid on the wet lime, 
though it 18 not absolutely clear that they did not 
sometimes modify this by mixing the pigujents laid 
on the wot surface with glue, milk, or egg, this modi- 
lication not affecting the esaeutial nature of the 

process. ' 

That they in certain punted either on the 
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vet dr tliG djy snrfa&e with one of these three 
mediums. 

That they abo aometunes palDted oti the dry mr- 
face with milk of lime. 

That an esseatml part of their beat work wn® the 
polishing daring and after the preparatioTi and 
pjiinting of the pl&ster. 

That thie polisliing process is quiLe possible on 
marble plaster vithoiit the addition of may organic 
mediimL 

That such a treatment, ^en if only cairied a Kttle 
way, mereases the durability of the paiating, and 
gives a smooth Eurface capable of being washed or 
vamUheti or polished wi th wai. 

That in the case of vertuilion painting exposed to 
direct sunlight they vamiahed with wax. 

That the process known as Oanosis arnong the 
Greeks consisted, in all probidjility* in siinply rubbing 
the surface over with a beeswjix candle and a linen 
cloth. 

That the easiest w'ay to paint on marble is to lay 
on the pigment mixed with glue^ and then polish the 
aurface when d4y' with a lump of beeswax and a tinsn 
cloth, and that this is the siniplest possible explana¬ 
tion of the presence of was in Greek piimings on 
inAible walk and statues. 

That In order to get further light on the extent to 
which organic mcdiinua were used in painting on 
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pLintdr, not oulyshoTild a be mndc 

of axistirkg remoinap hut pliister painted In diS'a^nl 
ways shoulil then be subjected to melyalBH in order 
that WB miiy kivve some iadication of wbaL sort of 
reKulLs to expect. 

And^ finallyp thnt the more faithfiiUj we exatmiie 
the writings of these authors, without ado wing our¬ 
selves to be carried away by plausible hypotheees or 
later mvenEioDs, tho more we njo convinced of the 
coinpletouess and accuracy of their atatamenU. 

While in making this incjuiTy I have as £ar 
as possible avoided referriag to any lEiforination of a 
later date than Pliny^ yat there is a passage in tho 
famous Ms. in the Ubniry of the caLhednd at Lucca, 
of the eighth century^ which bears so directly on later 
practice that it is worth quoting 
^ Ita menioramus oomimn operationes quae in parie- 
tibus simpLic^ in ligno cere Goinniixtis coloribus in 
pcUibua Ictiucollon commiituin; 

*Thiis we mention operations with all of them, on 
Tvalls uninixad. on wood the eoloura being mixed with 
wax, on aklns fish-glue lieing mixed.*^ 

Tills fiaouttion I take from Mrs. Herritigham 
(CfJiiiiiio Vtmnini, p. sxiy.), who copies it from a 
photograph of the original, and which 1 find is 
exactly the same in Huratori's woik on Ilatmn 
Antiquiliciit, voL li. p. 377* except for an error in 


112 


GREEK AXl) ROMAN 


apellijjg und a couiuiii. It is the mora uec^atiry tii 
iatroduce this quc^tation as it b meorreetly quested 
by Herr Burger {BeUrwjr, Part ni, p. 18), the * in' 
between 'sjiuplice' and ‘ligno' being omittedi aod 
the whale R$D»e thus altered, ^ cere ’ being thus made 
to apply to pointing both on wood and an d 

* mmpliee/ which means * umnUed/ becoDiiing mean- 
inglessL 
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APPENDIX I 


Profcasor Baldwin Brown supplied me sohih time ngo 
with ft portion of an E^'ptmn muintiiy caM^ of aljotiL 
time of thft nineteenth ajnaatyj^ which he hail Dhtained from 
Flinders Petrie. 

The wood, which was much deHniycd, wsa coTererJ with 
a layer of gosaOp on thi^ was laid a hlack pigment, and on 
the black ground a yellow pattern had been painted^ the 
whole being covered with a varnish of a warm colour. 

In many placena the varnish had powdered olT, but in 
other places it was intacL It was anioo th^ shin ing^ with 
vtra^ht cracks nlnning through it, brittlVr and bjoke tip 
tinder the needle pointy with a uotichoidal fracture. In face 
ft had all the characteristics of a spirit varnish, either 
artificial hy dissolving a reein in a volatile medinm, or 
natural, that ie, a liquid balsam or natum] tnrpentine^ 1 
have diaetiflsed this matter at Bome Icn^b in tho tcit. 

On treating with alcohol in the cold it readily di^olved, 
showing it to he neither an oil varnish nor one of the 
more inaolnhla TeHinB^ btit rather hchaviog like a pLne 
balsam or some dmilat halsam. To identify it further 
would require on examination of the bilsams from Syiia 
Tnentioned by Miny, Buch as terebinth mid mastic, and 
from other posaihle sourteAi The quantity preBcnt was 
not sufficient to make anything but solubility tests. The 
varnish had a distiiict orange colour which was imikarb^ 
to the nlcohoL 

By trEatment with alcohol the varnish could he muDved 
without affecting the punting uiulcmeiiLli^ which was 
cviJonlly execute with a medium insoluble in alcohol 

• M 
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The blaclc pi^ent proved to Tjo eoapsely powdered 
charcoftb and ite yoHow pi^ent was a yellow oubre, 
wkicb ImA howovorj not teen Heated aemiding to the 
mndem praErtice, as it eontoinod coarse wbite prtictei 
Apparently of quartz. Tbe ges&o waz ca<rboiiate oi hme. 

Oti boiling with water the painting and geseci were 
completely diflinte^rated} and tba water eolution^ on 
tion and evaparatian^ left a roflidiie of traiiEluoeab brown 
whieh on beating with aoda lime gave qiiautltiiea 
of ammonia. The solution was precipitated by tannic 
atiA but did not give the xoi^tboproteic reactiDin It 
was esaiiLLned for me by Dr+ Jerdait, of Cox^b gelatin b 
and glue works, and he came to the coricIuRion that ib was 
alightly altered glue, wbieb, very probably owing to slow 
nxtdation, failed to ^vc oJI the Crharsbcteristic reactioDB. 
This fact that Eg^qitian gino does not give all the tbar- 
aetorktic reactions of fresh^made glue biis been hotod by 
other ehemifita. 

The medium used to lay the pigmenta on the ground 
eouid not be separately identiheOj m the painted surface 
could not be removed in suffideut qnaDtity from the glue 
undomeabh. The queation of mo^l intereat raised by bhifl 
fragment is the souree of supply of the naturttl baliam 
with which it has apparently been TomiabecL 

The varnish itself waa too glossy and tnmaparent to 
have tean made hy dilutmg a hard re^in with wax. 
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The pCKssibiliky of using natutnlpine iKilaamaaa painting 
media ia of cciisidenkble interest. 

The receipts for lakea given in the MSS. from the twelfth 
to the siiteenth century are nearly oil for their prepara¬ 
tion from dye wocmI or from kemics, or eochineal, miulder 
telag veiy* rarely If ever referred to. 
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Sueh tikkeis nre very Fujrftivo, 

Moreoverp llio only really brilliant green m Ifeo reeeipte 
h verdigrifip whicb hii& the roputatiao of turning blaclc 
in oLL 

It h tbcrefort! ditUcult t& tnidorfiUiifl how the pgnient^ 
lifted for glazing by A^an Kyek, for infitanee, have itoCHl the 
teat of lime so remarkably wetl^ h is iijfimlly assniwcd that 
oilt and B till more oil vamishesj protect pigmenta frommoia- 
tiire, utid amber varjiLsh has b^i treated with u special 
siipcrstitioiis reverenre. Sfjme ciperimcntB I made in 
1891,^ and whieh arc published in the 0 / Ihe 

SocUi^ of Jiist have evidently estapeil iho attention ol 
recent eontiiienta] wrilettt fi? using ignited aulphate of 
copT^cr with vanoiis mefliiims, nnd ex|)Drtibg the paintisd 
flnrfares when dry bo moist air* T foniifl that oil and oil 
varnlshesj includbig amhcTp are readily permeated by 
moisture and the pigment attoekori. 

On the other hand spiril variiiahea and natural pine 
Uikants protect the pigment Irom attack. 

Tho queatiDii therefore oriees w'hether the Voji lilyck 
mediumB wmie not more oE the nature of a balsam tbEin 
an nib 

De Maycme gives a receipt for nu^kiiig from vordigrtB 
a greei] which will never chiuigc by dissolving the 
verdigii^ in a pine balsam. This receipt gives a moet 
beanti^l greeny and it Ifl the only green, either aaed as a 
gla/.tng eoloar or mixed with yellow^ with which 1 have 
been able to match the magiMfiecnt greena lo bo found in 
Van Eyck's pictures, when conUning myjwlf to the palette 
Avail able for him. 

Tho whole questiun hns been carried further by tbo 
Uon. NeviUii Ljtton, who has been painting for ecune 
time with a medium of Canada balsam and muBtic 
vami^h* containing spike oil, and a little amber %^aniiBb 
(co[^ oil varnish would do just as well) to give it tough- 
neffiond elasticity. 11^ prefers tu emulaify thia modiiim 

* ami E Old Moattn. Cojibur Lcctans, 

SwicCy id Arts, 160 L 


GREEK Am> ROMAN 


tJii 

with waters Though it la not eo bony to iduDipulate ais an 
oil mf^dium, the surfaces paiated with it are sufHdenLly 
pliable, ami teats which 1 have nimie with it show it tg be 
capable cif proLectiag pi^onu ftoin both moisturs and 
permcioua gasea. White r&itb for instance, in this medium 
13 not affected hy BuEphiiretted hydrogen. Unfortunately 
thtt pogsibUity □£ using it with eutHdeut facility for fine jwiint 
ing has not been i?oiiiplotely deniouatm^ed, as Mr, Lytton 
bus been mixing it with pigments ground in oil, thua intro¬ 
ducing SID eieeaaivo amount of od into the picture, Insteail 
of grinding the dry pigment in the medium itself. A little 
oil or oil vamiab can lie added with impunity, but the 
mtnOLnt must ho smaLL 

In my own eitperitiiente I havE found an cmnlBion of 
Canatla lialsam, turpentine, and white of egu quite nice 
to paint with, though of course dodrig mther rapiilJy. 
Ouriuusly enough this emulsion, if the white of egg is imt 
in eircesa, dries to form a bard transparent layer* the egg 
merely serving to make it easier to manipulate nnder the 
bruflb- A picture painted on pauel with tbia medium 
would reebit chemical change, but would ho brittle Mid 
easily injured mecbanieally. 

The problem ie, therefore, how much drying oil can be 
aafely' introduciHl to give toughness without apoillng tho 
protect] itg value n£ the l^l&auL. 

The whole aubject is deservitig of further investigatian, 
bat it is, I think, nt any rate p4>ssib1e that the Van Eyck 
me^Uum was principally a natural pine balsatn, like Venice 
turpentine^ toughened with a little oiJ+ and jierliaps 
emulsihud with white of egg, 

Tho solid painting uiij^t be pure egg^ wdiilo the upper 
glarings would Ims nearly pure balsam with a little oil. 
The grcEii would be prepared by disaolving verdigris in 
Vfinice turpentine by heat, and "then pfokibly adding a 
little oil 
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appendix in 

DlhTlLLATJUM 

Its hiatot)’ ill sncient linuis and during the hliddle Ag^ 
Exlructcil from this acBouiil by M* BERTHSLoir in 
La Gfimde Eiyrsclt^die, by kind permiaisioii of the 
publifthers. 

■The opemtion of distilktion does not appear m the 
hiatorv of the ecioncca before the Christuui era, although 
the iiidiiatriiil practices relative to the prepurntion of 
mercurv are ccrtBinly mote ancienL But towaida the 
firMtiTuHirioa thet-oncordjiiit texts of PUtty ajiil Dioscoridee 
prove that it waa in use. They uiplain that ciniiahtu- 
heinK placed in an irou cup which ia itself oueloeBd ta all 
earthen vcsael with a head carefully lutnl all 

romid.Hud the whole heated on a cool fire, the merouty 
BublimatCB and condenses by coolbig ou the heo^ whe^ 
it is coUected by sorapiiig. It ia a real snblimatiodi which 
u thus dMiribod, These authors deMrilw also a prepare 
tion of essence of turpentine carried ont by heating resib 
in u pot and condcnsitig the v»t)onr in wool spread oti the 
oiifiee, this wool being afterwards sijneezed in order .to 
eitract the volatile oil. To the wime order of ideas might 
also referred the preparation of pompholyx, dr oxide 
of tine, deaeribed by Riny, the ore (calamine) Wng 
thrown into a furnace and the vapour rondonaiog into 
smoke in the midst of a second ehamber sitpcrpo^. 

'Mora exact indications as to the results of distillation 
are to be met with in a writer who Uibil in the third 
century, AlomiKlor of Aphrodifiias, a eommeiiUitor on the 
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"Mateomlojjiea," which a the Aristfltelk» 

school. It la aAiU there th^t aea'^watnr ctiti Imj reniJerefl 
rlnnktilila hy hiyitiiig it in q. boiler and colIticting the 
yapowr in covers plaecni aljoini, Wloe and other iiqiiidSr 
It ig iidileA furnish water in the sojiie wav^ 

R^iden these documents rlmwo from ckissica] EOEinceB 
wt3 tand ethers^ more detailed^ and ncL^ompanied by draw^ 

ings of th^ difitlUiog 
apparaitiiB in the writ- 
ings of the Greek al- 
ehemists of the aame 
epoch. The an¬ 

cient are derived from 
a treatiJ5e, now IcHt^ 
written Cleopfiitra, a 
learned Egyptian lady 
who live<l some time in 
the early centories of 
tlio ChristGii era^ and 
who ako wrote on 
Weights njid measures. 
Along with the i^stic 
Ggiires of her “Chr 3 '- 
aapet” we find a distil¬ 
ling apparatus eon- 
sisting of a mutt mas 
aurtnounteci by a large 
Fini±t JVqmi a In &l Ujfr'k'k, Veiticii. tnbe whieh dclK>^iclies 

^ ^ into mt tipper receiver 

provnlw with two loclinod bent side by which 

the condenseij liquid Ndwsl Tho whole is pkeod on. a 
lumnee. 

* Similar figures more detiiiled are found in the works 
of Zosimus, tho oldest writer on alchemy who^c authentic 
wntifigq wo pcMsog^ He aeEniB to belong to the epoeh of 
^Jtinieii t Dr Alexsiidria aod of TertulJizLn (about 200 a+d.), 
homo of his hgvirEs have two or threii lateral tnijes. the 
upper rerci vor bciug udJed 
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*Wo Eliall gii?e oifily the nocompanying figure (1) from 
Zosioiiis. It is of n ime alcmble. 

‘ An appamtiifl ^2) 
gtJll moTG Mialo^ous to- 
anr dembict i& de¬ 
scribed and pictared io 
SjneduA, an antbor 
who lived at tbo end of 
ibe fouHrb and begiii- 
ning of the fifth coo- 
tory- In SyiKSfina we 
have M boiler heaUd 
over ft tuiin-iiiariex ^ 
basth of mmlor^- 

*Tbe ngreemeiit be¬ 
tween the MSS. eon- 
taiiiing the figures here 





TIUk TtSi. eerBbUiiliii; 


aijM LAtllA Vttb Ktri liih Umjf 


. ° J rmiwiTiee tiiirt taWMlt IWr, MiW iBi Hp?aw" 

pven^ and the indieit- BniT=^|wfijdeiPcUr(niiE«ri 
tiooH ill the '* Meteoro^ 

" hy AlerftOiier of Apbrodisuia leaves no doubt as to 
the erifltence of distilling apparatHMs foonded on the flame 
principles as our own, in the time of the Eotnim empire,, 
particulnrly towarrlfl the third and fourth centuries of our 
era. It is" to h« observed that the covers, heads, eondeDB^ 
ing vessels then bore the namefl of mid of 

This k doubtless the origiu of the word nlembk-, modified 
only by the addition of S, the Arabic nrticlo*" 

It ie clear from thk aceotmt that there lb no evidence 
of diEtilUtion wdth covered Tiassel atul riescending tube flo 
early as the time of Flinj, though apparently invented 
shortly aftor. it is still more iinprobable that such inveu* 
tioufl were used at this enrhr time for the preparation of 
turpentine^ alcohol, or rectified petroleum in considerable 
quantities. 
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